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FOREWORD 


D uring kecbi^t years interest in the descent of maxi has 
sffiidngly increased. What v;as once a maligned and 
contested theory, rejected bymany on emotional grounds, is 
beginning to emerge as a reality, an historical faa of tremen¬ 
dous signiEcance, in the light of new palaeontological fbids. 
Man is slowly discovering that he is not simply what he is, but 
what he has become. 

There are suflldenc scientific descriptions of the few finds on 
which concrete knowledge of our own early history rests. It Is 
not the purpose of these lines to add to them. The majority of 
books, however, are content to do little more than catalogue 
the finds; very few authors have any personal feeling about the 
material with which they worL A kind face allowed me to 
hold in my hand more finds and visit more prehistoric sices 
6 an I had ever dared to hope. I have roamed Java; entered the 
caves of Peking man; hunted through Chinese apothecaries' 
shops; visited the sites of prehistoric finds in South Afnca; and 
gathered material in Oldoway Gorge on the Serengeti Steppe. 
These are the experiences I wish to record in this book, which 
should really be called Tht Diary of a Palaeontologist. But in 
coRimictu^ them, to paper 1 found it advisable to alter and add 
a good deal, to enable the reader without speculiaed training 
CO follow me along the winding paths of palaconcoL^ and 
prehistory. 

I am deeply indebted to a very large number of people for 
their support and assistance in my investigations. Here I should 
like merely to pay homage to a few old friends who arc no 
longer with us: Dr F. Berckhemers, the discoverer of the 
Stcinhetm skull, whom I had known since my schooWdays, 
when I u ?ed to set out on my bicycle during the summer 
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lioHdays to collect fossils; the kindly Professor W, Weiden- 
teich, who took such an incerest in my work on Java and with 
whom I had the good fortune to collaborate in Peking and 
New York; Dr J. C. Merriam, who, as President of the 
Carnegie Institution of Washington, generously supplied me 
with the means to pursue my researches; and the ever pugna¬ 
cious, ever original and stimulating Dr R. Broom, the brilliant 
South African palaeontologist. 

I thank my valiant wife and Pvliss Senca Jessen for all the 
patience and aid I received from them during the writing of 
this book. 

Utrecht 

Summer 1956 


INTRODUCTION 


The Skull Tree 

M ak pm KOT ADPBfi&s his inquiries co the earth on which 
he stood until a remarkably late stage in che development 
of his desire for knowle^e. And the answers he received to 
the questions “Where do 1 come from?”, “What is man?”, 
although they made him poorer by a few illusions, gave him 
in com|>eiuauon a knowledge of his past that is vaster than he 
could ever have dreamed. For it emerged that the history of 
life was his history too, and that he, who imagined himself 
unique and isolated, was organically linked to all forms of life 
by couedcss ties. His greatness does not consist In being difierenc 
fiom che animals that share che earth with him, but in beii^ 
more than they and in being conscious of things of which his 
environment has no inkling. 

Modem man’s view of the world is largely dominated by 
the findings of natural science. This view has been formed only 
slowly, and as che result of a series of shocks, the severity of 
which we can scarcely appreciate nowadays. The first shock 
came when Copernicus discovered chat our earth was by no 
means the centre of the universe, as had hitherto been generally 
assumed, but a planet of medium size rotating round che sun. 
This discovery deprived the earth, and with it man, of their 
central position, and therefore meant che end of geocentric 
thinki)^. Today we know that che sun. which co the andenc 
Greeks was still home on a chariot across che vault of heaven, 
is much larger than our earth, and there is a^ument as to 
whether other planets are inhabited or inhabitable. Indeed, 
people ate already designing spaceships chat will enable us to 
pay a visit to other planets. 

The second shock occurred in che field of biology. Without 
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any preconceived ideas, and not losing siglic of the story of 
the Creation, Carl von Linn^—or, as he is generally called, 
linnaeus—divided planes and animals into great natural Emilies 
according to theii anatomical and morphological chaxacccHstics. 
Linnaeus thus created the modem system of classification. He 
invented the binary nomenclature, by which every plant and 
animal received one Latin name for its genus and another for 
its species. Henceforth biologists of every tongue could under¬ 
stand one another without dii!ic»lty. Questions of nomen¬ 
clature do not have to be referred ajiy &’chcr back than clxc tenth 
edition of Linnaeus’s Systnna Naturae, 175S. 

In the course of his conscientious researches Luuiacus rca]i2cd 
that man is not an isolated creature, but a member of die great 
femily of Primates. Here he is in mixed company, for tliis 
group includes the lemurs, monkeys, and anduopoid apes. 

To Linnaeus man owes his Latin name Hmo sapiem, wise 
man, f^ni whieli we must infer that Linnaeus was an optimist. 
Oddly enough, Linnaeus believed that two sorts of men could 
be distinguished: in addition to Homo sapitns he also described 
Homo tT02lodytcs, cave man. Tills is none other dian die chim- 
pan2<e, the weil 4 tnown African anthropoid ape, which of all 
apes actually is closest to man and wliich was regarded during 
the Middle Ages as a pygmy, without anyone's feelings being 
hurt. 

Linnaeus's brilliant diagnosis proved irrefutable. It was again 
and again confirmed by studies in the fields of comparative 
anatomy, embryology, serology, physiology and psycliology. 
Of the three great anthropoid apes, as already stated, the 
chimpan2ee most closely resembles man; then comes the 
gorilla, likewise an inhabitant of Africa; and after this the 
orang-utan of Borneo and Sumatra. The name of the latter, 
which is taken &om the Malay, means in fact “man of the 
woods". 

For Linnaeus and his contemporaries the discovery of 
^•reaching anatomical similacities between man and the 
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anchropoici apes did doc necessaiiiy imply a direct fiumly 
reladoDshlp, for the speaes were immucable endcies aad there 
were as many of them as were created at the b^jnning. His 
classificadon comprised the present animal and v^ecable king¬ 
doms. te therefore lay, so to speak, oo one plane; his anim^ 
had no ancestors different in a^>eaiaiice from themselves. 

Linnaeus’s sy stem of cLassidcadon began to look quite dif¬ 
ferent as geological research broi^ht to ligh^ more and more 
animals and plants now no longer in es d str.net . Now diere 
were only two posnbilidcs: dchec to clu^ to the immutability 
of spedes—in whkh case there would be no direct connexion 
between the the remarkable &una of prehistory and chat of 
today-^r else to assume a gradual modificadoB of the species. 
The first view was taken by the great Cuvier, who was a first- 
rate observer and the founder of mammalian palaeontology, 
but who got totally stzanded on his catastrophe theory. The 
mutability of species was fine recognized by Lamarck, but it 
met with little approval in expert circles and none among the 
general public. To b^in with, his voice died away unheard, 
sdthough he endeavoured at the same time to provide an 
explanation of the phenomena he had observed. His theory of 
the inheritance of acquired characteristics has proved, after long 
discussion, untenable. 

It was reserved to another to present to the world the 
muubilicy, and thereby the dynamic of spedes, in a form so 
vivid that it could never again be lost sight o£ This man was 
Charles Darwin—a oame which, for his own and subsequent 
gencradons, became synonymous with progress and know¬ 
ledge. His book. The Origin ef Spedes through Natural Seleetion, 
first published in 1859, came like a thunderdap; the first 
edidon was sold out on the day of issue. 

As a genetkist who carried out piacdcai oeperiments in 
breeding, Darwin took as his stardng-point the variabihey of 
living spedes, claiming^—and here be was a trifle biased—to 
have identified as the main &ctor in the genesis of new species 
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the ‘‘scruple for existence". IniriilJy, Darwin 6 iA not express 
himself on the descent of nun; but the ball had been set rolling, 
and Darwuium’ * became the great rallying-cry in the domain s 
of science and philosophy. Darwin’s ideas were first consistently 
applied to man in Britain, notably by Thomas Huxley, and in 
Germany by Bmst Haeckel. Above all, Haeckel drew up a 

hypothetical family tree of man, whose bold constructioji_ 

although it is greatly over-$iinpli£cd—compeb our admiration 
by its considerable degree of intuitive accuracy, 

With the appearance of Darwin's book the anthropocentric 
period of our thinking, which is still not entirely superseded, 
was virtually at an end. 

It is not our intention to discuss the extent to which Darwin's 
explanations were correct in every particular, A century ago 
pabeontology was still in its in&ncy, and little or nothing was 
known about the mysteries of heredity. Today genetics has 
become an independent science that sc^ to track down the 
riddle of the variability of species by expaiment. But we must 
not forget chat in this domain the scientist cannot have at his 
disposal the geological ages within which evolution as such 
operates. 

Darwin’s doctrine of the variability of species has meanwhile 
been magnificently supplemented by the findings of geology 
and ^laeoncology. The latter science, in particular, has gained 
a decisive role in investigating the origin of nun; palaeontology 
it is that, while studying the fauna of past geological epochs, 
simultaneously lays bare the history of man, Though we cannot 
expect palaeontology to provide concrete evidence concerning 
the origin of life, it has already made it possible for the evolu¬ 
tion of numerous groups of animals to be traced back over an 
almost unimaginable span of time and broadly reconstructed 
by the aid of certain recognized laws. The geologist has dis¬ 
covered that each of the earth’s strata contains relics of its own, 
and only its own, world of organic life. Naturally, only a small 
percent^ of the feuna that once existed has left its remains to 
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US in one form or another. It is not so very long since the 
difference between the fonns of life belongii^ to the various 
geological epochs appeared to us so great that tremendous 
catastrophes were thought to have periodically destroyed tlw 
existing feuna, after which a new fauna was created. Cuvier’s 
catastrophe theory has now been abandoned: today we know 
diat the transirion fcom one feuna to another was far less abrupt 
than originally seemed to be the case, and that fauna and flora 
become all the stranger the farther back we go. Thus the 
picture of a contiiiuous process of development forces itself 
upon us, an evolution whose temporal dimensions have only 
become clear to us since we have been able not merely to 
estimace but to measure the age of the various geological strata, 
it is scarcely thircy years since it first became possible to calcu¬ 
late the age of particular rocks with the aid of radioactive 
minerals. Our surprise at the results was much the same as that 
of the astronomers when they studied the firmament. Ac one 
ume people thought the stars were suspended from the sky a 
short distance above ihc earth: today we know that they are 
many l^hf years away from us. As late as 1650 Archbishop 
Ussher of Ireland said that our earth was created on October 4, 
4004 B.C.! The great French naturalist Buffbn was the first to 
deal with the age of the earth experimentally. He heated a la^c 
iron ball to incandescence and from the time it took to cool 
calculated the minimum age of the earth at 75iOOO years. Later, 
geological methods were employed and attempts made to 
reckon the earth’s age fiom the mean thickness of the sediments 
and the sale content of the oceans j this produced a figure of 
beeween Soo and 1,000 million years. Not until the radioactive 
method was employed did it emerge that all these estimates 
fall fer short of the truth. The oldest rocb we know have an 
age of 2,000 million years. No trace of life is to be found m 
them. Life must have begun about 800 to r,ooo million years 
ago. The Cambrian formations, dating fiom approxmuwty 
550 million years ago, acq^uaint us with the first commumties 
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ofla^M animals. Th€ word "la:^” is perhaps uiapproptiacc 
here, for although all phyla of the invertebrates known today 
arc already represented, the venebrates are still missmg; the 
latter first appear during the next period in the shape of 
primitive fshes. 

Slowly evolution proceeds. Wc can see how quadrupeds 
developed from primeval fish with tasscl-shapcd appendages. 
Various examples of the cransinonal forms between fish and 
quadrupeds have been found during recent years. Amphibians 
are die ancestors of reptiles, and a small group of these creatures 
constitutes the bridge to die mammals. To take a small but 
important characteristic: all reptiles still have several bony 
elements in the lower jaw, but all mammals have only one. 
In the transition foom reptile to mammal the bony parts of 
the lower jaw diac had become superfluous did not simply 
disappear, but became detached foom the complex of which 
they were previously a part and now form the mammal’s 
intricate car. Hence all reptiles possess only one ear-bone, while 
all mammals—including man—have three. In the case of every 
single human bone it is possible to show how it developed 
from the diSerentiation of the primitive bone elements oflower 
mammals- However exalted man may feel himself co be, 
comparative anatomy demonstrates that he is linked by his 
body to the animal kii^dom. Hence it is possible to speak of 
a “prototype” of the vertebrates and at the same rime to 
appreciate the high degree of specialization; 6om this stand¬ 
point, therefore, we can establish man’s posidon in the 
2ooIogical system. 

The devdopmenc of organic life must be understood as a 
process of astonishing vitality and delight in the proliferation 
of forms, only Limited by the opporcuniries afforded by the 
environment and by the natural selection of the best adapted 
forms. There has been a great deal of a^ument as to how iai 
evolution really means evolution co a higher level, foe the 
word “higher” contains a disrinedy human value-judgment, 
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But in my opinion ihcic can be no doubt about it. Fi?h, with 
very few exceptions, axe restricted to the wattt. Amphibians, 
although they live mainly on the laud, still need water for 
repcoduedoQ, since tbdr larvae have to remain in the water 
uiidl they are able to move about on land The reptiles arc m 
every way adapted to life (m land, but their lack of haic and of 
tlicrmo-icgubtion makes it impossible them to advance 
into the Arede regions. Warm-blooded mammals arc well able 
CO adapt themselves to d)c Arctic environment. 

As we see, new types come into being, able to adapt tltciu- 
sclvus to ft large cxtaic to all the conditions obtainii^ on 
cartl). The most amaring phcnomcrift in this respect axe the 
cave-dwelling forms and the parasites that Hve on odicr 
animals; every possibility is utilized. There is vase prodigality 
that often goes beyond what is striedy necessary: this Is most 
beautifully exemplified in the many variadons in the shape of 
antelopes’ horns, the go^cous cdouts of birds, and the patterns 
on the wings of butterflies, In the days when palaeontological 
material was sdll very scanty it was believed chat the various 
recognizably related groups of o^anisms had followed a more 
or less straight line of evolunon, to which the name ortho¬ 
genesis was given. The term was intended to indicate that the 
end-product of any form was largely determined in advance 
by its inherent trends. This standpoint had to be abandoned 
when mote material came to light and it became evident in 
several cases that this apparendy porposcfiil evolimon was only 
an illusion due to iesuffident data, Nature, as Simpson has 
expressed it, is an opportunisc and tak« every chance that 
offers itsel£ When conditions of lifo change, o^anisms too 
partially adapted die out, and their |daces arc taken by chose 
less specialized. Again and again duoughout the earth’s history 
we see how life reacted to the great phases of mountain 
formation by the explosive producrion of new types. 

On what relics is the kaowlci%e of our ^ehistory based? 
The forther back we go the scantier become the cultural remains 
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capable of us someiiixDg about the men of those times, 
and quite sooo we enter pedods in which not only the culture 
but even the physical type are so difieient&om those of modem 
nian that, formally speakzDg, we are lookzu^ at a differeoc 
species. Aiidiropol<^ and palaeontolc^ have the last word, 
and all we find at the older lereb, in which we cacnot discover 
the sl^htest trace of human cukurc> are skeletal remains. Skulls 
and jaw-bones are the most impottant thh^ here, and, apart 
from morphological charactcnsdcs, we are able to establish by 
measurement the £iaors which cause them to differ from 
modem man and at the same dme to plot the course of human 
evolution as such, lhas is most manifest in the development of 
the most human of man s organs, the brain. And when, in die 
course of oar discusacm, we keep refeerh^ to the cranial 
capacity expressed in cubic ccntixnetres, we are in &ct dealing 
with something much more can really be stared in figures. 

To ihc palaeontologist, then, the evolution of life—apart 
&om its theoretical explanadon—is a matter of experience and 
fict coQ£rmed anew by every fossil found. In view of the com- 
plexiry of the problem and the incompleteness of the material, 
it is easy to point to what we do not yet know. Today we are 
well informed about numeroos of the e volution of many 

groups of animals—the horse and the elephant are good 
examples. No Uving creature has been at all Hmgi whac it is 
today, and this includes man. His scory is bound up with the 
story of life. Even if we bad not yet found a su^le ibsslliacd 
relic of man we should still know that fbs^ man was a reality. 

Fortunately we need not be too pessimistic here. Admittedly 
the available mamrial is setU limited, but it is unambiguous. If 
we leave out of account Neanderthal man —who is our immo- 
diate precursor and whose remains are repeatedly comii^ to 
light, even if they are not copiotLS —the reHcs of our fbrebean 
which have so £u: come into our possession could be spread 
out on a medium-sized table. The majority of these finds have 
only been made dutmg d» last thirty years, and they have not 
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yet been sufficiently studied. It is these recent finds which iMs 
book arms to bring closet to ^ reader. 

The most vivid way of presendng the rebdonships between 
allied fbrxzis fiom difierezic geological periods is probably the 
much praised and much lYialign^d &mily tree. It is an auxiliary 
—no more: its couching simpliciey may all too easily blind us 
to the complexity of the toterconnexioas. It must not be for¬ 
gotten that in the fiunily tree we bring together forms that 
lived in differ eat r^ons, often in difieient climates, and which 
must certainly have unfolded at very different rates. In most 
genealogical cables the vadous fionns are simply connected by 
a straight line, tcndii^ to create the illusory impression of 
rectilinear evolutitm. Ihese hnes shotiTd really be curved and 
this means, metaphorically speakmg, that looldng backwards 
we cannot see our forerunner, who is hidden behind a bend: 
hence man all too readily gains the impression that he has 
always existed.... 

Since we caimot properly say anytluog about die shape and 
form, that is to say, abont the outward appearance of pre¬ 
historic man—apart dora certain very hypothetical, though 
well-meant reconsouedons—we have oime to represent the 
human fiunily tree by a secies of skulls. Such a presentadon has 
always leminded me forcibly of the skull tret of primidve 
head-hunters, who nail the captured heads of their enemies to 
a ccee, which is thoi^t by echnotogists to represent the tree 
of life. 

And now let us go on a skulb-hmc. 
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W s HAVE SPENT die night at Madiuu, the sleepy little provin¬ 
cial towu OR the border berween Central and fast Java, 
We arrived the previous day froju Bandung, high and coo\ in 
the niountaiiu of West Java, after crossing the green and fertile 
plain of Leles and passing finsbdehiug Merapi. And now early 
in the morning, before the heat des^ds on the land like a 
su^ocadi^ cloud, we are on oui way to Trinil. 

The smooth, broad high-road leads westward, lined on both 
sides with flat-topped mAo trees lookiug as though a gia;it 
gardener had snipped od* their upper foliage with a huge pair 
of shears. Behind Madiun two great mountains, Lawu and 
Wilis, stand out clearly, dominating the landscape for miles 
around. They tower up from die plain, tlie former some 
10,000 feet high, the latter over Zfioo fret. They arc green and 
wooded right up to the summit, but their shape gives away 
their nature—volcanoes. These mouruaius arc bodi a boon and 
a bane to Java. They arc dangerous, mortally dangerous, when 
the molten lava and the ram of hot ashes devastate the country¬ 
side. But the volcanic ash brings fertility, and Java's dense 
population would be unthinkable without it. 

To OUI right looms the range of the Eendeng Hills, wooded 
with teak trees. A small eminence, little more than a thousand 
feet high—that is the Pandan. And yet this is the petrified lava 
core of a huge volcano which, several hundred thousand years 
ago, may have been as big as Mount Lawu. A volcano c^c is 
played out. 

The road is flanked on both rides by irrigated rice-fields 
carefully divided off by narrow banks of eardu These sawaks 
call for a very complicated system of canals; it is more than one 

20 


THE TfttNlL $TOKB 


21 


man can cope with, and the village communliy as a whole is 
responsible for the irxigatioa and distribudon of the fields. 
Between fije smvahs stand fidds of tall sugac-cane, and every 
now and then, beneath c^co-aat palms, a small village. The 
country is so densdy populated chat there is not a house fiem 
which another house is not visible. 

A few b^, grey watcr-bui&loes are wallowing in a pool by 
the roadside, eyeing our oi suspiciously. They arc often 
extremely aggressive towards Europeans—it is said that they 
cannot bear our snidl—but they put up with anything from 
the little naked Javanese boys who sit on their broad backs. 

We do not see many ocher animals. A few emadaced cows, 
a few lethargic zebus with humps. little called 
ajanis by the Malays, which do not deserve the title of ‘ ‘chicken** 
even when roast; but no pigs, for the people arc Moslems. For 
the same reason dogs are r ep re se nted only by a few suspicious 
and imdcmouiished spedmem. 

The men go to market with heavy loads siispoided fiooi 
both ends of a bamboo pole, the centre of which rests on one 
shoulder. They walk with a lilting gait, barefoot, but with 
their heads cov er ed. Hrst comes a headcloth, which is not 
taken ofi’even indoors, andocitopofthtsascrawhat, thesh^e 
of a shallow funnel, as a protection against the hot sun. The 
women carry tKgir shopping under their arm, sluj^ m a long 
narrow cloth—die slendzRp^tdiich is firmly knotted over one 
shoulder. Here in Central Java the colours of the cloches arc 
sombre and subdued. There is a great deal of black and blue 
for blouses and jackets, and blue or brown for the sarong, the 
broad cloth tied round the waist in place of a skirt or trousers. 
Like the colouss, the people here are quiet and serious. How 
difieient things are in West Java with its gay colours and 
bughing feces! The pacton of die sarong is strictly graded 
according to femily, rank and nngtn, and cells the Javanese as 
much as the Idlt does the Scotsman. 

We approach Ngawi, a little distdct-cown. One branch of 
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the road leads to a pool containing saaod turtles; every time 
I pass by here 1 vow to visit diis remarkable place, and every 
time I have &ilcd to do so for one reason or another. Ngawi 
itself has nothing to oi?cr the European. In tlic centre there is 
a large square, as in most Javanese \dlJage 5 , the 80<alled ahon~ 
alow. In the square we always notice two old waringin trees, 
one male and one female. These many-branched, many-rooted 
trees ate coruidcfcd holy, and no Javanese would dare lightly 
to cut down a wariti^ln. 

Ngawi is soon bcliiudajid a few miles farther on we cum 
right on to a narrow country road. After about ten lumutcs we 
come CO a kampong, as a village is called in Java; hanging on one 
of die houses is a wooden signboard bearing the name "Trinil". 
The road ends abrupdy on Ac edge of a lughrivec-^ank. Below 
us flows the Bengawan Solo, the great River Solo. Its waters 
are brown and murky; buffaloes loll in the water, and dm 
Cloaca Maxima of Ceiucal Java carries away all the refuse of 
the numerous villages along its banks. But this docs not hinder 
anyone here from baching in tlie river or cleaning his teeth with 
its water. The women by the bank are standing up to dicir 
waists in the water peacefully domg their washing- Nobody 
here has yet heard of bacilli and similar fiendish inventions of 
the West. It is true chat more than half the children do not 
survive the first year of life, but the remainder ate hardened 
and immune. 

The environment can scarcely be called picturesque. A tiuy 
hamJet, neither more nor less attractive than thousands of 
others in Java; the brown river deeply incised; on the other 
side wrecked fields, a few houses, and in the background the 
dark fringe of Kendeng Forest. Beople have been digging on 
the other bank; the washed-out^traces of an old sand-pit, now 
half under water, ace clearly visible. A strange place for a 
sand-pit. 

Meanwhile women and children have caught up with ui; as 
soon as our car appeared they vanished into their houses, to set 
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cut i&a u$ witK licde baskets aod cooMuit bowU. Tht waxes 
t bfy try to sell us aie cunously shaped black scones. Looking 
closet we see that these stones are bones, teeth and pieces of 
stags* horns, dark b lown and ibssiliaed. 

To many people fossils ate something incompr^endble; 
they have fright^ Ladn names no o^ can pronounce and 
which frequ en tly appear when translated. And yet 

they are die only documents of the life of our geological past. 
They have fesdnated me from my earliest yoush; already in my 
school-days I started a ccSLecdoa not only of shells and aBimo- 
nites, but above all of bones and teeth; and befr»e I had even 
ryV^ry xny school-leaving certificate 1 was firmly resolved to 
study geology and palaeontology. I deady recall having read 
an account of sharks and thccc-toed horses supposed once 
to have Eved in Rhetddi Hesse; and a romantic book by 
O. Hauser, Man loo.cco Years Ago, had a particularly stroDg 
influence on me. It was not easy for me to keep to my purpose 

but I managed it. I my studies at Munich in the spring 

of ip27 and thereafrer became an assistant at the museum. In 
the autumn of 1930 my old teacher, Professor F. Brodi, 
received an inquiry firom Holland: would one of his scudoits 
be willing to go to Java as a palaeontologist for the Geoh^cal 
Survey? He me; I jumped at the chance; and in January 
1931 1 landed at Taiyung Piiok, the port of Jakarta. 

And so the contents of die little baskets are nodilng unusual 
for me. They are the remaias of that once lived in Java 

and arc today la^dy sedoct. In a few cases only the species is 
ocunCT, having been replaced by others. 

The httlc an dm belong to axis deer, small deer with white 
spots, such as still live in India. Big columnar teeth reveal die 
bovines: die larger ones bdemg to a huge water-buffido, similar 
to die modem water-boffelo but with much longer horns; the 
are those of the banteng, the wild oic of Indonesia, 
which is still to be found in the remote forests on the south 
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coast' of Java, shy and difBoik to himt, aggrcssivc when 
wounded. Pigs* ceeth, with the many cubccculadom typical of 
omnivorous animals, are easily recognized; and laigc versions 
of these come &om the pig’s giant cousin, the hippopotamus. 
Today hippopotamuses are confined to Afnca, but as fossils 
they also occur in Europe, India and Java. The Asiatic group is 
distinguished from the AEican by the possession of six indsors, 
ofwliich tlie latter lias only four. Other large tcctli witli sharp 
ridges bcloi^ to the rhinoceros, which is jiow almost extinct 
in Java. The Malay word for this animal, batiah, appears in 
many place-names and proves how widely distributed tliis 
primeval monster once was. One of my coUeagues, Here 
Harcing, found the bcaudfiil fossilized upper jaw of a rhinoceros 
directly behind our swimming-pool at Bandung. 

A few cootli feagments call attention to themselves by their 
unusual size. There are the long, flat lamellae of elephants’ 
teeth; although elephants no longer live on Java they still occur 
on the neighbouring island of Sumatra. Other, very similar 
teeth cxliibic low ridges. They belong to the stegodon (from 
sl€go$ roof, and odos cooch, i.e. the “roof-toother”), a fore¬ 
runner of the elephant that has not been found cither in Europe 
or America. It is a genus typical of Eastern Asia, though a few 
ceeth have recently been discovered in Africa. 

To the palaeontologist and zoologist the stegodon is an 
animal of c[uite special importance. Its precursor was the 
mastodon, a pig-toothed primitive elephant, whose remains 
have been found in many places in Europe and North America. 
The stegodon occupies an intermediate posirion between tlicse 
low-coothed mastodons and the high-toothed modem ele¬ 
phants. Mastodon-stegodon-elephant together form an cvolu- 
cionary series such as we nowadays recognize in many other 
groups of animals. 

More women and children appear: the supply of fossils seems 
inexhaustible. Suddenly ouc eyes light on a stone bearing the 
cryptic inscription: “P.e. 175 mONO 1891/93“. 


TUS TSIMlt STOKB 


Few who make the pi^;riinagc to this lonely spot on the 
River Solo are unaware of the significance of this temaxkable 
inscriptioii. It stands for: "Wthecanchropus cccctus wurde 175 m 
Ostuordpsr von dicser Stelle gefunden in deiijahren 
{Pitht'canlkroj}us erectus was found 192 yards east-norch'^ast of 
this spot ui ihi years 1391/93). 



1 The Trinil stone 


Pithecanthropus erectus! The erect ape-man ofjava, die “miss¬ 
ing link”, the most femous, most discussed, most maligned 
fossil. One cannot open a sb^le book on anthropology, the 
prehistory or comparative anatomy of man, palaeontology ot 
geology, without at least finding his name. A primitive man 
or a specialized ape? No other palaeontological discovery has 
created such a sensation and led to such a variety of conflicting 
scientific opiruons. It was this that brought the problem 
of the coming of man before die public. 
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So this i$ where the find was made. Our gase sweeps across 
to the ocher back, to the excavacioci dt &—now half under 
water—and we b^in to look at this peaceful landscape with 
ocher eyes. 



Prm Darwin (a Dubois 

Dubois’s find cams at just the right moment: at a time when 
die conflict around Darwinism was at its height. For the 
sdentifle world it constituted the first conaete proof that man 
is subject not only to biological but also to palaeontological 
laws-^this is really self-evident, for palaeontology is historical 
biology. 

Darwin, who had set the ball rolling, initially avoided any 
detailed discussion of the origin of man in his classical work, 
leaving the field to Thomas Huxley and Ernst Haeckel. Huxley, 
whose book on man’s poation in nature was published in 1S63, 
investigaced the affinities between man and the anffiropofd 
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apes. He discovered that, anatomically, the distance between 
man and the anthropoid apes was less than that between die 
latter and ordinary apes, He had great di£culcies with the 
Biitish clergy, successfully defen^g his standpoint in a 
dramatic disputation with the Archbishop of Cancerbury. 

Haeckel aigued-^ot always felicitously—on biologico< 
pliilosophical grounds, and in his Natural History of Creation 
(i$66) proceeded to formulate a complete &mily tree of man. 
in which he distinguished twenty-two genealogical stages. He 
began, biologically, with the protozoon and ended wicli him¬ 
self and his contemporaries. We must admire the aeative 
imagination with which he sought to recorutruct inan's earliest 
history. Lot us not forget that in his day almost nothing was 
known of fossil man. The Neanderthal skull had already been 
found, but the &inous anatomist Rudolf Virchow refused to 
see in the Neanderchaler anything other than a variant indivi¬ 
dual of our species, and by his authority he prevented general 
recognition of this discovery. In Haeckel’s tune almost nothing 
was known of fossil anthropoid apes either. 

There is no need here to go into the whole “family tree" 
devised by Haeckel. The twentieth genealogical stage consisted 
of the anthropoid apes (aruhropoides) ’, the twenty-second com¬ 
prised humans {homines). lu between, as stage twenty-one, 
came the st^e of “ape-men {pithecanthropi) ; speechless primi¬ 
tive men Absence of articulate human verbal speech." 
Wc can here the influence of the philologist and philo¬ 
sopher von Schldcher, who was a fi:iend of Haeckers. In a 
well-known painting chat still hangs in the Haeckel Museum 
at Jena, Gabriel Max has endeavoured to breathe life into this 
Pithecanthropus alalus. It is a very remarkable picture: under a 
tree a woman with long, lank hair sits cross-legged suckling 
a child. Beside her stands her husband, 6t-bellicd and low¬ 
browed, his back thickly covered with hair. He looks at 
the spectator good-naturedly and unintcUigently, with the 
suspicious expression of an inveterate toper. It must have been 
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a very happy luarriagc: his wife could not contradict him, for 
neither of them could speak. 

Relies of fossil Dian came to light but slowly. In lUi two 
Neanderthal skulls were disinterred near Spy in Belgium, 
together with remains of the mammoth and woolly rhuioceros. 
Neanderthal man began gradually to assert himself, 

Then a young Dutch doctor, Bugcnc Dubois, wlio had been 
very strongly influenced by Darwin and his followers, resolved 
that he hhnsclf would juakc some contribution to the know¬ 
ledge of fossil nun. In 1887 he had gone as a government 
physician to what were clicn the Dut^ Ease Indies, and had 
b^un to excavate eaves around Padang on Sumatra in lus 
spare time—naturally without much success. In Europe man 
was compelled by the cold of tlic Ice Age to seek sludeer in 
caves, and so die arcliaeolcgist lias little difficulty in fmding 
a place where he can successfully dig. It is different in the 
tropics. Here tlie caves are tlie dwellings of bats, snakes and 
the great monitor lizards, and of course also of evil spirits. 
Hcjicc they are nor generally inlmbitcd by men, and culture 
levels and skeletons are found only rarely. 

Eut Dubois did not give up. In x 8 88 he published an article 
On the need fir an invistigalhn into the existence 0/ an lee A^e 
fiuna in the Dutch East Indies, and esfcciaWy in Sumira. He 
pointed to the interesting founa uneartlicd in the Siwalik Hills 
at the foot of the Himalayas and to the possibility chat a similar 
fauna might also be found in Indonesia. In his view, Europe 
and the northern latitudes as a whole were out of the question 
as the cradle for mankind, 00 account of the unfavourable 
influence of the Ice Age. *'Since all apes—and notably the 
anthropoid apes—are inhabitants of the tropics, and since man's 
forerunners, as they gradually lost their coat of hair, muse 
certainly have continued to live in warm regions, we are 
inescapably led towards the tropics as the area in which we 
may expect to find the fossilized precursors of man." He seems 
to have been particularly influenced by Rudolf Virchow, 
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whom he quotes vetbadm: ‘^Large areas of the earth ate still 
completely imkiiowiiascouccms their fossil treasures. Amongst 
these are precisely the liabicacs of the anthropoid apes: tropical 
Africa, Borneo and the neiglibouring islands arc still totally 
unexplored. A single discovery may change the whole state 
of affairs.” 



3 Dubois’s drawing of the Piiheunlhopus site at Trinil. The Hnds 
come from Level D. high-water mark durbg the rainy season 


The First Skull 

“A SINGLE DISCOVERY may change the whole sute of af&ira.” 
What an imprcssioti this sentence must have made on young 
Dubois. And be was convinced that he would make this 
discovery. 

In fact, Ehibois’s article drew the government’s actendon 
to him, and wc read in the first quarterly report of the 
Mining Audiority for 1889 that &om March 6,1889, Mijnheer 
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M. E. T. Dubois is commissioned to undertake pabeontological 
invesdgarions for this Authority in Sumatra, 

Dubois set to work. He dug in various caves, found the 
bones of elephant and rhinoceros, many teeth of orang-utan, 
which no loj^er occur in Central Sumatra ,.. but no trace of 
man. Then a remarkable coincidence cainc to his assistance. 
“While he was looking for skulls in Sumatra, one was found in 
Java. It lay in a cave opened up during work in die Wadjak 
marble quarry near Tulung Agung on the soutli coast of Java, 
And on April 14, iSpo, Dubois received cSlcial permission to 
extend his iiivcsrigations to Java. He went to Wadjak himself 
and had the great good fortune almost at once to find the 
remains of a second skuU. His anatomically trained eye recog¬ 
nized that this was neither an extinct human type nor a Javanese. 
No sooner had he found ft in i8po chan he came to the conclu¬ 
sion that he was looking at the relic of a human race due must 
have been related to the Australians and Papuans. But he left 
a scientific examination of this fmd until IP22, 

In the cighccen-nineucs only very few fossils had come to 
light on Java. Most of these had been coUected by the Javanese 
painter Radeii Saleh, and sent to Leyden Museum for examina¬ 
tion by Professor Matrin. Dubois began invcstigatiojis on his 
own account, £rse in the neighbourhood of Pandan, the same 
nioimcain we saw in the distance on our journey to Trinil. He 
found every conceivable kind of fossil, including teeth of the 
tapir, which is now extinct on Java, and on November 24,1B90, 
he discovered a small fragment of a human mandible- Unfortu¬ 
nately the fossil was very badly preserved, and the teeth were 
broken off. 

From Pandan he continued his search in a westerly direction, 
and in August 1891 he discovered Trinil, It was at the end of 
the dry season, the river was low and the fossil-bearing strata 
easily accessible, and he had soon coDected a small fauna. He 
announced as his most important find an upper back molar, 
which he believed could be attributed to a chimpanzee. 
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Although nowadays the chimpanzee is confined to Cencral 
Atrica, remains of apes resembling the chimpanzee had at that 
tinac already been reported from the Siwalik levels in India. 

A month later he foimd a shallow skull-cap with a very 
pronounced supra-orbical ridge. This find, too, was thought 
to belong to a chimpanzee. Wlien he resumed digging in the 
dry season of the following year, he found fifteen yards up¬ 
stream in the same level a complete femur, which, as he at 
once recognized, resembled that of a man and was likewise 
adapted to an upright posture. But he was still convinced tliat 
he was dealing with a creature tesemblh^ the chimpanzee, and 
he believed tliat the tooth, the skull-cap and the thigh-bone 
belonged not only to the same species but to the same individual. 

Dubois could publish the results of his field work and preli¬ 
minary observations only in the quarterly report of the Mining 
Authoricy, and so they scarcely reached the scienofic world. 
Not untfi some years later, b 1Z94, did an initial scientific 
descrip lien with illustrations and measurements appear. It was 
writteu b Gerntaii and bore the sensational tide, Pithecanthropus 
erectus, a Mon~Uke Species of Transitional Anthropoid from Java. 
The name Pithecanthropus Dubois must have consciously 
adopted from Haeckel, who, as we have seen, introduced It b 
his Natural History of Creation. '* Pithecanthropus", he writes, “is 
the transitbnal form which, m accordance with the doctrine 
of evolution, must have existed betweea man and the 
anthropoids. “ 

We can scarcely imagme today the effect the publication of 
the finds and Dubois’s bold deductions must have had on the 
sdendfk world. All the great anthropologists of his day had 
to come to terms with his findings; they were accepted by 
many, but others rgected them. Among the latter we once 
more find Rudolf Virchow—the same who refused to accept 
the Neanderthaler—and a great many people took dicir Ime 
from him. Doubt was even cast on the connexion betweea the 
individual finds. 
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Pithecanthropus became Dubois's destiny. It was his discovery, 
his Creadon, his exclusive possession; on this point be was as 
unaccountable as a jealous lover. Anyojie who disagreed widi 
his interpretation of PitheeanthropHs was his personal enemy. 
Wlicn his ideas failed to win general acceptance he sullenly 
withdrew, growing mistriiscfu), unsociable and eccentric. He 
showed Ids finds to hardly anyone, and at lught he used to 



4 Dubois’s first rcconstrucdoii of the PUheunthropus skull (iSp6) 


hear bu^lars prowling round the house, bent on stealing his 
Piiheeanthrcpus. If anyone came to his door in whom he 
scented a colleague, he was simply not at home. 

I myself, together with my wife, visited Dubois in his house 
at Haarlem, in October 1936. He was stated to be ill and unable 
to see anyone; but when I gave my name I was allowed in, 
since I came fresh from Java. Dubois was sitting quietly in his 
living-room, a big, broad-shouldered, imposing man with a 
stereotyped, almost embarrassed smile round his mouth. When 
1 cautiously made my request to be allowed to see his original 
finds (which had been deposited for some years in Leyden 




Tlw skull-cap of Piilice» 
£. 


For comparison: the skulls of modem man [Ti^hi) and a female 

gorilla (kfl) 



The evoludonary history of the elephant: the tooth of die 
stcgodon {cfntre) standi midway between that of the mastodon, 
cocststing of a few ridges {above). and that of the elephant, made 
up of high lamellae {belotv). All finds from Java 
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Museum, where they were safer than at Haarlem), I received 
permission only after be had assured himself in an open 
telephone conversation with his assistant that 1 had not alre^y 
tried to force my way uito the sacred hath at Leyden behind 
his back. 

The following day» in Leyden, tlic double safe was opened 
for mc> and I was allowed to take die Ends themselves in my 
hands. The fragments were dark brown in colour, we^hty, 
and lieavily fossilized. Tlic smooth, round skull-cap was deeply 
corroded by acid ground-water. The other parts of the skuU 
seemed also to have had deep liolos and a rough surface, but 
here Dubois had made die surfecc smooth by rubbing in a pulp 
resembling papier inichd to fedlicaCe the making of cases. The 
cojivoludoju of die brain were daily imprinted on the inside 
of the skull-cap. Holding the hollow, fragile object in one's 
hand^uring casting it is always filled—one is particularly 
conscious of its fragmentary nature. It is no more than a 
calvarium froui which die most important parts arc missing 
—the temporal region, which is essential to an accurate assess¬ 
ment of its nature. This must be made perfeedy clear in order 
fully to understand the conflict that raged round PiihecM- 
tkropus. The oux of the matter was the interpretation of an 
incomplete fossil. Was this shallow skull with the simian 
supra-orbital ridge really that of a human being r There could, 
of counc, be no doubt as regards the thigh-bone. But did the 
two finds really belong to the same creature ? 

That morning in Leyden was decisive for me in many 
respects. I was in great difiiculdes at the time. The economic 
situation in Java was less fevourable than it had been a few 
years earlier, and the investigatioDS ot^maliy begun with great 
idealism were abrupdy broken off, Ac the end of 193 j my pose 
as vertebrate polocontologisc with the Java Geological Survey 
had been terminated, and I ought properly to have looked for 
a new position elsewhece. But chat momiug it became clear to 
me chat 1 must tecum to Java. 
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The dispute over Pithecanthropus had evoked a flood of publi- 
carioDs. Dubois himself began to overburden his few fmds with 
theories. He tried to establish a fixed formula for the relariou- 
ship between brain weight and body weight. In his opinion lus 
Pithecanthropui finds belonged to a female individual possessii^ 
a cranial capadey of poS c.cm. (no more and no lc$s)» 5 feet 
t inches tail, and wcighiitg 16 iroitc 5 lb. AU this, of course, 
was based on the assumption—which Dubois regarded as 
irrefljtablc—that all liis finds belonged to the same individual. 
Belief in this view was severely shaken wlicn, in 1932, tlie 
remaim of three further dugh-boncs were discovered in hU 
collection, and in 1935 another one! But diis did not worry 
Dubois. 

That the femur and die calvarium really come from the same 
level has meanwhile been proved by fluorine analysis: the 
fluorine concent of bones that have Iain for the same length of 
dme in ground-water is always identical. Weidenreicli believed 
nevertheless chat the skull<ap and the diigh-bone miglu luve 
belonged to two different types of human (the thigh-bone to 
modem man), but cKii is extremely unlikely. In 1891 Dubois 
interpreted an upper molar flom Trinil as belonging to 
Pithecanthropus) but his book of 1926 contains illuscradons of 
three teeth, two very large molars and one small lower pre- 
molar. WeidciiTcich was the first co point out tlut, by their 
proportions abne, these teeth could not possibly have come 
from the same jaw. Today we know that ^y the lower tooth 
belongs to Pithecanthropus. The cwo upper molars originate 
from a fossil orang-utan, many of whose teeth have now been 
found in Java. It therefore becomes manifest on what shaky 
ground Dubois erected his kypotherical building, and we can 
only wonder at the boldness and tenacity with which he 
defended his Pithecanthropus. 

A glance at Dubois’s finds was enough co show that only 
further discoveries could bring a definitive solution of the 
Pithecanthropus problem. After Dubois left for Holland, fossils 
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continued to be collected for a fow years at Trinil without any 
significant finds coming to light. Dubois had meanwhile 
become professor of mineralogy at Amsterdam, and although 
it would luve been easy for him to remm to Java he seems 
never to have thought of doing so. 

After die sciaid£c world had waited many years in vain for 
new finds from Java, £mil Sclcnka, professor of zoology at 
Municlx University, resolved to go to Trinil himself and 
excavate further, He was not unknown in Holland, wlierc he 
had worked as a zoologist at Leyden University from to 
1874, and from 1887 to 1889 he had made a prolonged journey 
CO Eastern Asia, in the course of which lie had visited Java and 
Borneo, His main concern was the anthropoid apes, but he was 
also incercsccd in foe origin of man. His Dutch inends obtained 
a pernut for him, and lus expedicion was to have started digging 
at Trinil in 1906. The Academy of Sciences, Berlin, put up the 
money, and Munich University also contributed. Selenka died 
before the expedition could set out. But his energetic wifo, 
Frau Margatete Lenorc Selenka, assumed leadership of the 
expedition and sailed for Java at the beginning of 1907, accom* 
panied by die German geologist Elbert and the Dutch mining 
engineer Oppenoorth. 

This expedition roused Dubois into acdvicy. The scicntiEc 
world liad been waiting eagerly for a study of his finds, and 
in 1903 the Dutch Minister of the Interior, Dr Kuyper, had 
announced ofhcially that the hnal description and publication 
of the fossils collected by Dubois could be expected within 
three yean. But no description appeared. 

Selenka*! plans compelled Dubois at last to break his silence, 
In 1907 and 1908 respectively two short digesu on the Trinil 
founa were publish^, without measurements and without 
illustrations of any of the Ends, the Erst in Dutch, the second 
—to all intents and purposes a repetition of the first—in 
German. In these the various species of fossil mammals on 
Java were briefly described. Dubois gave them all new Latin 
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names, witkout paying any attention to existing descriptions. 
He treated all the rules of nomenclature in such a cavalier 
fiuhion that he called a TriniJ tiger Fehs grocneucldtii in the fint 
publication, and in the second—no doubt niter he had decided, 
for some reason, to withdraw this honour from Mr Groenevddt 
—Ff/is trinilcnsis. Today this whole nomenclature has proved 
CO be quite senseless: wc know that it was the jaw of an 
ordinary tiger. 

The spot at which the Selcjika expedition pitched its camp 
is still easy to £iid. It is strewn witli inmimcrabic broken beer 
bottles, testifying to tlic expedition’s thirst. Excavations at 
Trinil yielded a rich harvest. Hundreds of stags' herns, the 
remains of a small ancelope^whicH was caii^ duhoisia ui 
honours of Dubois—and die bones of buffaloes, bantengs and 
those remarkable elephants, the stegodons, were found there. 
A mass of material was imcarched—buc no Pithetanthropus. A 
single mandibular tooth found on die surface near Trinil was 
erroneously described as the tooth of a Pithcifmthrcpus, but 
certainly belongs to modem man. 

Tlie members of the Selenka expedition conscientiously 
described the Trinil finds and made excellent illuscracions of 
them, thus greatly enridiing our knowledge of die Javanese 
fossil fauna. Furthermore, all the finds came from one sice 
(Dubois’s colleccion comprised finds from various sites and 
various ages, which are very inadequately distinguished^ be¬ 
cause some of the bbels got lost), and thus afforded the Erst 
picture of the whole PithecarUhnpus level. But Pilhecanihropus 
remained an enigma. 

Although no more diggii^ was done at Trinil for the time 
being, the population were for ever finding bones and teeth 
washed up after Hoods. Many visitors came to this lonely spot 
on the River Solo, hopis^ to pick up a new Pithecanthropus 
skull for a few cents. And it almost looked as though someone 
had really drawn the winner in this bone lottery, when on 
December ay, ipad, the Batavia papers announced chat 
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Dr C. E. J. Hcberlcin of Surabaya had discovered a new 
Pithetaiuhnpus skull at Trinil. The following Occobet the 
papers reported chat it was a human skull £lled widi hard 
volcanic tufi- Tliis was cnoi^;h to arouse suspicions, and the 
first photograph gave the show away; it was not a calvarium, 
but an isobted spheroid joint from the upper forcl^ of a giant 
elephant! Wliat a disappointment after so many years of 
waitii^l 

Towards the end of 1928 the situation could be sununed up 
as follows; 

Did the skull-cap and the thigh-bone belong to die same 
specicsf As long as two separate species of homiuid liad not 
been demonstrated in die Trinil deposits die connexion of the 
two finds was to be assumed, since as a rule^we shall hear 
later of an cxcepdori'^nly one human species occurs at one 
level. 

Reconstruction of the skull was a more didicult matter. The 
calvarium, as we have leacned, was thick and corroded. On 
the right side, just at the broken edge, was a chick, slighdy 
protruding piece of bone, which Dubois held to be the remains 
of an ear-bone. Hence his reconstruction made the skull an 
extremely low one. In 1928 the German anatomist Hans 
Weinert, after Dubois had allowed him to see his original 
material, challenged this interpretation and placed the ear-hole 
much lower down in the missing section, so chat in his cecoa- 
struedon the skull became higher and more human. Which of 
the two was righci 

The skull's geological age posed a further difficult problem. 
Did PUhteanthnpus Uve in the Pleistocene, or did he sc^ beloi^ 
to the Tertiary? 

The Pleistocene corresponds to the Ice Age in the temperate 
zone and can be fixed by calculation, since Ice Ages are caused 
by astronomic events (periodic changes in the position of the 
earth's aids, eccentricicy of its orbit). Four great minima, corre¬ 
sponding to the four gladacions, can be clearly established. 
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alihough not everybody is in agreement about the details; nor 
« to the full applicatioii of the ‘radiation curve’, worked out 
by the Yugoslav scholar Milankovitch. But we know that the 
Pleistocene began about doo,ooo years ago and ended about 
20,000 years ago. 

Palaeontolc^ically, the beginning of the Pleistocene (some¬ 
times known as die DiluviumJ is difFcrciitiatcd from tlic 
preceding period by the drsc appearance of horses and true 
elephants. The evolution of die liocsc cook place in America, 
whence the animals iminigratcd over a land-bridge into Asia 
(in several waves) and rapidly spread across die whole of the 
Old World. 

The Ternary—we shall restrict ourselves to die later Pliocene 
and the earlier Miocene, both of which together form the Late 
Tertiary—was a more or less tropical period cvcrywlierc. Its 
age is such chat it opens up completely diftcrenc vistas. The 
beginning of die Pliocene Ucs some x 0.000,000 years back, that 
of the Miocene 20-25,000,000 yean. The fauna, and to a lesser 
degree the dora, differed substantially from diat of today, and 
die older the strata the greater is the contrast. Virtually no 
mammalian species of the Pliocene is sdll living. 

To find man’s Tertiary forerunners had always been a 
palaeontologist’s wish-dream, When Dubois issued hU fine 
description of the fossil Javanese fauna he designated it Pleisto¬ 
cene. But no sooner had he discovered his Pithecanthropus than 
the &una liad suddenly to become Tertiary. He did everydiing 
in his power to diminish the Pleistocene character of the fiuna, 
writing: 

What chiefly characterizes the diluvial epoch are the great 
reductions in cemperatute chat periodically made themselves felt 
all over the earth. Although during the Later Ternary period the 
gradual send diSerendation of climates was especially inten¬ 
sified, the climadc changes that rook place towards its end were 
relarively much more sudden events which, in the middle and 
higher latitudes, through die extent to which they spread the ice 
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in these colder zones, exercised the greatest inHuence on cbe 
transformadon of the immnuJian kingdom. . . . tn Eqiutoiul 
regions, on the other hand, thae Hucruadons of climate must have 
passed almost unnoticed; the charaacr of the mammalian ham 
cannot liavc been appreciably altered by them.... Accordingly, 
whereas in Europe and other regions in higher latitudes the 
diluvial fauna was at that time composed of a rclanvely large 
number of maniinals now extinct, besides those which are srill 
alive or had only temporarily immigrated from colder regions, 
die diluvial climatic changes in the tropical areas of the earth can 
scarcely Ixave changed die maniiiultaii kingdom in these regions, 

The criterion was no longer to be the &una as a whole, but 
only his Pilhceaiuhropus. Such a primidve form belonged to 
the Tertiary! 

Dubois’s view, as wo have seen, did not go uncontested. But 
there was no getting at liim until he had described his whole 
collection and laid all his cards on the table. That was why we 
all had to wait for a study of his finds, and to wait in vain. The 
description of die Selcnka eoUeccion explained a great deal w 
us, but not everything. 

Thus the Piihecenthropus problem had, so to speak, a geologi- 
cal as well as an anthropological side. The question, *'>Vas 
Pitheemtthr^pus humane” was suddenly brought to the fore 
again—by new £iids made, not In Java, but in China. 
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CHINA 


M /ach 15—I am speaking now c£ the period before the 
Second World War—was always a special day for every¬ 
one wlio worked at the Anatomical Institute of the Rockefeller 
Medical Institute in Peking. On this day the staff—the few 
Europeans and die inscriitablc> serious Cliincse, with Li, the 
old draughtsman, and Chu, die skilful preparer^ at their head 
—made their way togctlier in a ramshackle car to the European 
Cemetery beside tlie western wall of the city, Here dicy laid 
a few flowers on the grave of the man whose aeacive unagina- 
rion and perseverance, crowned by discoveries, had made his 
Institute at Peking a scientific centre of die £rst rank, and 
who had paid for his love of science with his life. The name 
of this scientist was Davidson Black and his discovery was 
Peking man. 


rAe Dragons Ptkin^ Man 

What wouid china bb without the dragon? There is not a 
roof, not an ornainent, not a piece of embroidery, and scarcely 
a teacup in the Celestial Kingdom without one. TJie dragon 
family has many memhets: there is Lung, the dragon of the 
sky; Li, the dr^on of the sea; T.iao, the dragon of the moun¬ 
tains. Tlie imperial dragon has Eve daws; that of princes aud 
high ofRcials only four; while the dragon of merchants has to 
be concent with three. There are certainly enough dragons in 
China. 

Did such creatures really exist? Yes, even if not quite in the 
shape depicted by tlie Oriental imagination. Dragons teeth 
{lung tse) and dragon’s bones {lung ku) can be obtained from 
every betcec<!ass apothecary’s shop, providing one has the 
necessary prescription and suflicieDt money; for evecythis^ 
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originating from such a huge beast must be a powerful ^eia- 
peutic agent, and for this reason alone Is expensive. To an 
expert eye it is iiuniediaiely evident, ofcourse, thac the socallcd 
diagoji s teeth are not those of repdles, as would be expected, 
but of large mwnmaU, well fossilized, such as are not in¬ 
frequently found in the soil of certain districts in China. The 
hon\s of small deer are particularly common, and tliese horns 
are always portrayed as decorating the dragon’s Iwad. 

Oiir earliest knowledge of die fossil mammals of Chiixa was 
due CO such material from cliemuts' sliops, whicli attracted the 
attention of British geologists 'as early as the ’seventies. The 
great geographer and China traveller Professor von Bidithofen 
brought back a frirly large collection, and duru^ the Boxer 
Rebellion of 1900 wc see Dr Habercr at work making a 
collection for Professor von Ziccel of Munich. Haberer was the 
first to collect systematically and pick up all the material he 
could wherever he went. His collection contains almost a 
hundred different species; but, although he came into posses- 
non of an enormous number of isolated teeth, he was able to 
obtain only a few fragments of jaw. Tlic study of this nuterial 
by the brilliant Prof^r Max Sclilosscr at Munich, in 1903, 
took us an appreciable step forward. Sclilosser described 
numerous antelopes, giraffes, hyaenas, sabre-toothed dgers, 
clephanu and primitive rhinoceroses. Particularly common in 
CJxuia arc remains of a rhinoceros without a horn, die acera- 
cherium. Many columnar teeth belong to Hipparion rkhO^feni, 
a threc-toed horse the size of a pony. Bur the most intcrcstu^ 
fossil was a worn upper molar originating, in all probability, 
from an ape-like man or a man-like ape. Schlosscr could not 
make up his mind on this meagre evidence. The tooth had 
been bought in a Chinese apothecary’s shop in Peking and was 
assumed to have come frx>m the vicinity of the old imperial 
city. Thus our attention was directed at an early stage to North 
China. The remarkable coodi later mysteriously disappeared 
from the Munich collection. 
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There were many Swedish missions working in China, and 
after the First World War people in Sweden began to take an 
interest in China’s geol<^ and palaeontology. The driving 
force was Gunjiar Andersson, a Swede who had come to 
China as adviser to the Government on mining affairs. Anders- 
son, who was really a geologist, did a great deal for the geology 
of China, but he was so impressed by the ancient Chinese 
culture that he later became an ardiacologisc. Today he is 
director of the Eastern Asiatic CollcciioiiJ in Stockholm. 

Sweden pvic la^c sums of money at Andersson’s disposal. 
The nnivasicics took a great interest in tire project, so did tlie 
royal family, and not least tlic matcli-stick king, Ivar Kreuger, 
who committed suicide in Paris in 1932 in drcumstajiccs that 
were never explained. Kreuger was the real (bunder of China’s 
important palaeontological journal PaJaeontoIe^iit Siniea, in 
which henceforth all die discoveries of prcliistoric life in China 
were to be published in exemplary fasluon. Up to 1945 more 
than 123 volumes had appeared. 

In spring 1918 Andersson lud heard in Poking cliat there was 
a hill near Chou K’ou Tien—Chi Kii San, “Chicken Bone 
Hill”—where many small bones had been found that were 
obviously fossilized. He visited die site, and after the Austrian* 
bora Dr O. Zdansky had been sent to China with Swedish 
support, excavations were begun there in 1921. 

Just at this time a few American geologists were ui Peking 
making preparations for the New York Natural History 
Museum’s great cxpc 6 iii<m to Mongolia. One of tlic palaeon¬ 
tologists on this expedition was Dr Walter Granger, and 
Andersson invited him to visit his excavations on Chi Ku San. 
It seems that the presence of so many whites in this out-of-the* 
way spot had drawn a few rather more communicative Chinese 
to the sice. In any case, the palaeontologists learnt on this visit 
chic there was a better site on the ocher side of the village, 
where much larger teeth and bones were to be found. They set 
off together—and it was so! They found there not only the 
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boxies and teeth of deer, but also some remarkable splinters of 
quart? chat were really quite out of place in this limestone 
quarry and m^ht perhaps have been brought there by nxen 
intending to use them as tools. “Here are the traces of fossil 
man; you have only to find him,” said Andersson propheti¬ 
cally. Chou K’ou Tien was to prove one of the most important 
localities for finds of prehistoric man in Asia. 



$ Strikingly thick lower jaw of a deer from Chou K’ou Tien, seen 

from above and in section 

Zdansky immediately began dig^g at die new site. The 
material was packed and dispatched to Sweden, ajid Zdansky 
himself soon went back to Sweden. In October the 
Swedish Crown Prince came to Pekuig while on a world tour, 
and Andersson organized a scientific gathering. On this occa¬ 
sion he wrote a letter to Uppsala to find out how the study of 
the Chou K'ou Tien fauna was progressing. Zdansky gave him 
a detailed list: he had identified some twenty different mammals. 
Amongst them were horses, bears, hyaenas, sabre-toothed 
dgeis, rhinoceros, bufialo and pig. One species of deec was 
nouble for its strikingly thick lower Jaw, whose section in 
exeteme cases was almost circular. Most important and exdung 
of all, however, were two teeth of fossil man. Zdansky had 
already spotted one tooth at Chou K'ou Tien, the other had 
emeiged in the course of preparation at Uppsala. Anderssou 
was jubilant: “The man I predicted has been found,” he wrote, 
zdansky himself was very cautious, merely designating the 
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teeth « hunWD, as “Homo sp.'\ without giving them a name 
of their own. But iu Peking there was great eiichusiasin, and 
old Professor Grabau, the fether of Chinese palaeontology, 
spoke for the first time of "Peking man". 

These discoveries made a deep impression on Dr Davidson 
Black* professor of anatomy at the Rockefeller Institute* 
Pekii^. Black was a Canadian who had studied at London 
and had an ardent interest in fossil man. He succeeded in 
drawing the atccncion of both the Rockefeller Foundation and 
the Geological Survey of China to die new discoveries in 
North China* and the Rockefeller Foundation gave money 
generously for the escablishmcjit of a large Institute that was 
called the Cenczoic Research Laboratory. The Cenozoic 
period, the modem era of geological history, comprises not 
only the Ice Age but also the whole of the Tertiary, the great 
epoch of warmth wliich preceded it andin wJuch the develop¬ 
ment of the mammals (including man) took place. There was 
no intention of confining research eo the oldest remains of 
man. All £nds were to be studied in Peking and remain in 
China. This was a magnificent uiidcrtaku^ cliat was soon to 
bear rich £imt. 

A young Swedish geologist, Dr B. Bohlin, now came to 
work in Peking. Di^ng was begun with a la^e labour force, 
and between April i 6 and October x8, ipa?, more than 3,000 
cubic yards of eardi were sifted. An enormous collection of 
bones was gathered* but to begin with there was no sign of 
man. Finally* 011 October 1^, only three days before the 
excavations were due to end* Bohlin found a massive human 
lower molar. He immediately recognized the significance of 
the £nd and brought it personally to Peking. He handed hii 
tooth to Black on October 19. 

It was a remarkable tooth, very large and with a great many 
wrinkles. Black had never seen anydiing like it. He made a 
detailed comparison of this tooth with human and simian teeth 
and came to the conclusion that it was a relic of a hitherto 
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tinknowi) fossil man, whom be designated SinmUkropus 
ptiehitifsis BLACK & ZDAKSKY. It was ceccainly audacious to 
label a new prehistoric man on the basis of this tooth. But 
Black felt hilly justified in doing so. 

Sjjordy afterwards Black went on leave to America and 
Europe. He liad a large gold watch chain made for liim in 
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6 Tire iiu man tooth found by Boldin at Chou IC'ou Tien on October 
id, 1927, on the strength of which Black described and predicted 
Peking man as a new liuman species (about natural sue, after 
Black) 




Peking, witli a small rccepuclc hanging from it, into which 
eho tooth exactly fitted. In tliis way ho travelled about the 
world with lus precious fossil, sliowing it to colleagues and 
asking theic opinion. 

Ill Chou K'ou Tien the search continued feverishly. From 
1927 CO 1929 a total of sixey-fbur weeks were worked, 8,800 
cubic yards of earth sifted, and 1,485 boxes full of fossils sene 
to Peking. Only a small quantity of additional human material 
came to light—isolated teeth and also fragments of lower jaws. 
The first skull was at last discovered at 4 p-m. on December a, 
1929. Dr Pci, a keen young Chinese, was the one to find It. 
The skull lay in a bed of hard limestone, and Black, who saw 
CO its preparation personally, took four months simply to free 
it from the stone. It was a juvenile skull, strikingly thick, the 
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cranial sutures not yec dosed. Black took the craiiial bones 
apart and had each one cast separately, before fitdi^ the skull 
together again as a whole. The limestone hlHng inside the 
cranium gave a dear natural interior cast. 

The CTanium was relatively small and low. It had virtually 
no forehead and a concixiuous« bony supca-otbital ridge, such 



7 The frontal bone of Peking man {Ufi) and Pifhce/tiuhropus 


as we only sec among anthropoid apes, projected sharply over 
the eyes. None the less, anatomically thuc could be no doubt 
that it belonged to a primitive man. Not only was the cranial 
capadty of about i,ooo c.cm. too la^e for an ape, but also 
the brain<ast deatly showed an approach to human propor¬ 
tions. Completely human, too, was the fossa of the temporo- 
maxillary joint, which was deep-cut as in modem man, not 
shallow as in apes. 

But Peking man was not only anatomically human. The 
sharp sp^iers of quart* that had already struck Andersson 
proved indeed to be implements. Unfortunately quartz is a 
poor material that cannot be worked as easily and cleanly as 
flint, but enough pieces were found possessing the unmistakable 
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character of tools. Furchcmiore, the objects were discovered in 
a limestone arca> and one has to go several miles farchec north 
to fmd quartz. Only man could have gathered these shaxp 
splijicers of stone for use as implements. 

One of the most astounding discoveries at Chou K’ou Tien 



S Fragment of bone from Chou K*ou Tien sliowingindsiom nude 
widi scone inscrumcno {Ic/i) 

9 Stone ImplcmenQ of Sfnanihropiu &om Chou K*ou Tien (after 
Black) 


was the-&ct that this primitive man was already familiar with 
fire. Thick layers of ashes were found* and it was evident that 
6 ese were hearths in which a £te must have burned for days, 
and probably weeks, on end. 

His initial study of the skull was enough to show Black that 
the cranial curve of Peking man was exaedy similar to that of 
the disputed Javanese PUheeanthrepus. Since there could be no 
doubt chat Peking man, despite all his primitive characteristics, 
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was genuiuely human, practically all Dubois*! opponents were 
convinced by this new find that Pitketanthropus, too, muse have 
been human. 

Black was &ciiuced by his discovaies and wanted to do 
everythii^ himself. In order not to be disturbed, he did most 
of his work at n^hc. He rose ac noon, visiied his friends, dined 
at the Peking Hotel in the evenii^, and around midnight 
vanished into tlic Institute. There he worked until early mom- 
ing, and when his secretary appeared at 9 a.m. she found his 
manuscript and liis notes on die desk. 

Black's health was not robust and he really ought to have 
gitit Peking because of its debilitating climate. But he did not 
want to leave until he liad completed his study of Peking man. 
He tried to stick it out, but it was too much for him. When 
his seaetary entered his room on March 15, 1934, she found 
him slumped over his desk, dead from a heart attack, with die 
beloved skull of Peking man in his hand. 

His successor was Professor P. Weidcnreicli. Wcidenreich 
had originally worked as a pupil of the great German anato¬ 
mist Schwalbe at Strasbourg, and after the First World War 
had occupied chairs at die Universities of Hcidelbeig and 
Frankfurt. He wcjit to America in 1933 to lecture, and subse- 
guendy did not return to Germany. His work on comparative 
morphology had made him very well known, and at an early 
stage he had concerned himself with Peking man. How he 
went CO Peking as Black's successor. 

Meanwhile excavacions had contumed at Chou K’ou Tien. 
At the beginning, the sice of the find had resembled a cave. It 
now proved to be a wide cleft, in which prehistoric man had 
sought slielcer and which had slowly been filled up with debris 
from above. Stratum Jay upon stratum, many of them M of 
bones and ashes, scone implements and jaws; others were sterile, 
indicating chat at times Ae spot had remained uninhabited. A 
vast accumulation of bones showed that Peking man had been 
a skilful hunter. The quantity of refuse seems to have attracted 








skulls of Peking nun {i^t) and modem man, seen iromin front 
at Achsamc angle (after Weidenrdeh) 
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10 Tlie rhigh^bones of Peking man found ac Chou R'ou Tien are 
all severely damaged and of^ imashed into small pieces Co 
extract the marrow. Tlic damage was not the work of beasts of 
prey, but undoubtedly of humaiu (i natural size, after Weiden- 
reich) 


a large number of hyaenas, and the remains of mere than a 
thousand specmiens were found here; relics of man were rare. 
Altogether, the scanty remains of some forty-five individuals 
wee brought to liglit. The word "individual” is pehaps an 
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iz Mandibles of Pcldng nun, reconstructed natural size). Tlic 
upper mnndible belongs to a male, die lower ro a fenulc. The 
dilTerence in size is so marked that they were thought at first 
to belong to two different human jpedes (re*drawn after 
Weidenrdch) 


exaggeration, for many of them were represented by only a 
few teeth. The total yield amounted to about a dozen skdis 
and jaws, numerous teeth, but little from the rest of the 
skeleton. The material was sufficient to completely reconstruct 
at least the skull. All its pares are known wiffi the exception of 
one—the region round the occipital foramen. Pot Peking man 
was found to have possessed one very human trait: he was 
a cannibal. All the skulls were smashed, the region round the 
occipital foramen was broken away in order to extract the 
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bram, and there was even a femur chat had been split length¬ 
ways CO get at the marrow. 

The lower jaws are large and coane, without a chin. Two 
types can be distinguished, $0 difTerent in size that they were 
originally assumed to be derived from two different species of 
prehistoric man. The skulls dicmsclves, however, arc so uni- 
fbrni that tins view was untenable. We arc therefore compelled 
CO assujuc cliat dicrc was in Peking man a pronounced sexual 
dimorphism, i.c. dwe the females of this species were much 
smaller and more delicate chan the males. In modem man we 
no lojigcr encounter tins in such an extreme form, but it is 
very chaxactcriscic of chc andiropoid apes. In the gorilla the 
male is nearly twice the size of die female. 

Our real knowledge of Peking nun does not amount to very 
much. The skull is the best-known factor, and Weidcnrcich 
used ic CO have a radier excessively idealized reconscruedon 
made by the American sculptress Ludlle Swan, which came 
to be knowji b Peking as ‘‘Nelly". Durhig the war, when 
chose in Peking did not know what had happened to die 
SInanthropui collection, someone wrote on a card to New York, 
"Wlicre is Nelly?”, and Professor Wcidcnieich, then working 
at the American Museum, immediately guessed die crs^c fete 
that had unfortunately overtaken Peking man. Nelly looks out 
into the world from baieatb a thick supra-orbital ridge, fresh, 
intelligent and unperturbed, as only a person cau look who has 
never bcai to sdiool Nelly is a true "Daughter of the 
Bvolution". 

The cranial capacity of the Sinanthropus skull varies beewcen 
91$ and 1,250 c.cm,, with an average of about 1,050 c.cm.; in 
Europeans, women have an average of 1,550, men of 1,500 
c.cm, The dentition is more massive than is general in modem 
man. The lower jaw is chinless, and the lower frontal premolar 
—the tooth behind the canine—is larger than in modern man. 
The aowns of the molars are strongly wrinkled, which gives 
them a marked character of their own. There has been 
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much arguuicnr as to whether such complicated teeth could 
occur in, a true progenitor of man, since our dentition had 
been regarded as primitive and original. As we sliall see, this 
was a ^acy. 

The indsofs all have a protuberant edge, a type ofceii 
described as ''shovel-shaped*’. Such indsors are occasionally 
found among all races, but ace most pronounced nnioiig the 
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Mongols, wlicre they may be regarded as a typical racial 
characteristic. For this reason, and also because of the occur- 
reucc of outgrowtlis on the edge of the jaw-bone and a few 
other peculiarities, Weidenreich pronoujiccd Sinanthropus a 
forerunner of the Mongols. Few people have accepted his view, 
however. Until we can find evidence dut the Neandcrthaloids 
split up into groups corresponding to contemporary racc^— 
and of tliat then can be no question at present—this theory has 
insufiidenc foundation. There is no cectaincy as to the age of 
the present races of man: many investigators put it at between 
twenty and thirty thousand years. 

To judge by the thigh-bones, Peking man was about 
5 ieet 2 inches tall in the case of the male, with the female 
some 5 inches less; he was therefore comparatively smaQ. The 
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relation between upper arm and thigh is very striking. In 
chimpan2ees the two are about die same length* whereas 
modem man’s th^h is about 25 per cent longer than his 
upper ann. In the case of Peking man the difference was ordy 
about 20 per cent, $0 that on this point he occupies an 
intetjnediate position. 

In tlic &uiia we find mnnecous forms now exdnct, although 
as a whole it would not strike us as very unfamiliar. Many of 
the spcdcs, such as the rliinocuros and hyacna> no longer occur 
in Cliiiia. But there arc few truly extinct forms. Of these the 
most important are tlie sabre-toothed tiger and the sxallcd 
trogonthetiuin, a giant beaver, whose remains have also been 
found in Germany in association wltli Heidelberg man. 

I myself was able to visit Chou K’ou Tien in 1937. Work 
was clien proceeding at a depth of no feet. Chinese workmen 
were to be seen sictii^ everywhere in pairs, one digging acid 
one sifting tlie material. Tlie bones and teeth were sec aparc» 
the earth and lumps of limestone carried outside and damped 
on tlie waste-heap. The cleft was found to be larger chan 
originally supposed, and a small Chinese temple stood right 
on cop of it. This was carefully demolished and rebuilt 
stone by stone at anodicr spot, Whereafter a native artist 
decorat^ the interior of die temple witli a Chinese version of 
the whole excavation. 

By 1942 a depth of 170 feet liad been reached without the 
excavators having come to the bottom of the cleft. A huge 
mass of material had been accumulated. Pei and Young had 
studied part of the mammaU, and all the human remains were 
being investigated by Wcidcnreich. Wc owe to him a series of 
sizeable monographs in whicli the whole material is described 
in exemplary &shion. 

Geological examination of the hill containing the site of the 
Sinanthropus finds disclosed a series of other clefts, some of 
them older than the actual scene of the excavation, Above all, 
a much more recent cave was found which likewise yielded a 
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Ut^c quandcy of bones. Digging unearcbcd a few human 
skeletons, but they belonged to a modctJi type of man. There 
was, however, one remarkable find: three skeletons in a grave, 
a man and two women, The man’s skull showed various 
priimdvc features no longer encountered in modem nuu, The 
women were particularly interesting: one of them showed 
typical Papuan features, while tlie other was of ilic Anicricaii- 
Indian type. Her skull also showed signs of artificial deforma¬ 
tion. It is the oldest £i:d which shows defonnacion of tius kind, 
Artificially deformed skulls can still be seen nowadays, c.g. in 
the Malay archipelago and in die South Seas; in the prcliiscoric 
field the ancient Peruvians arc particularly noted for their 
tower-sluped heads. Similar deformations occurred in Europe 
undl quite recently, especially in the neighbourhood of Lyons 
and on the little Dutch island of Market!. Such changes in the 
shape of the skull do not affect the inceliigence. They arc easily 
produced; die skull of the infant is merely forced into the 
desired shape during the first year of its life by wrapping cloclis 
round it or binding a board to it. Tlie earliest deformations 
are thought to have occucred in the Mongolian zone. The 
Mongols living in the steppes needed to strike tlieic tents at 
frequent intervals and seek fresh pastures. Tlie women liad to 
assist in this, which left them no tune to look after the young 
children. To keep them under control and protect them from 
injury during the journey, the children were bound to a plank, 
against whiA tbeir heads were firmly pressed. 

Tliis so-called Upper Cave of Chou K’ou Tien also yielded 
fine bone needles of a type which in Europe is characteristic 
of the end of the Ice Age, suggcscuig that this site belongs to 
the same epoch, This would mean chat die finds ate about 
aj,ooo years old. Sinanthropus himself might be approximately 
300,000 years old. 

It is tragic that the finds of Peking man did not survive the 
war. Last-minute efforts were made by the Americans to 
evacuate the unique material to the U.S.A. A major of the 
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American Marines undertook to bring the finds to America in 
his private lugga^. Butin December 1941, while the American 
forces were waiting on the Chinese coast for the troop-^hip 
that was to rake them home, war unexpectedly broke out. 
They were interned by the Japanese and lost all their equip- 
mciit and baggage. Since then there has been no fuichcc trace 
of the finds. After the war attempts were made to locate some 
of the skulls, but in vain, On one occasion a notice appeared 
in the paper to the eftbet that one of the skulls had turned up 
in Shanghai> but it soon proved to be only a plaster cast. 'We 
must be grateful to Wcidcnreicli for leaving such excellent 
descriptions of all the material. Indeed, I believe that many 
people who have admired tlie splendid drawii^s and phot> 
graphs iu his books would be disappointed if they saw the 
origiiuls. 

SinanihropHS is still the best«known example of man at the 
Piihceanthrcpus stage. Whether he actually represents an inde¬ 
pendent type is doubted by many anthropologists* some of 
whom go so for as to call Peking man simply Pilhteanthroptu 
pekin^rtsis. The discovery of Peking man might have been 
expected to represent a great triumph for Dpbois, who had 
up till then been exerting every ounce of hii authority to 
convince tlic world that the disputed fossil was human. 
Curiously enough, this was not how Dubois saw it. Till the 
end of lus life he refused to recognize any aifouty between 
Sinanthropus and his Pitheoaruhropus^ He described SinanOiropus 
as a degenerate Keandcrthaler, and suddenly decided that his 
own find must be ascribed to a gibbon-)ike ape. 

Thus, despite the discovery of Peking man, it remained 
necessary to find a further PitUcanthropus sufiidencly complete 
to prove the human character of this disputed fossil. 
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Thf Treuks of flu Giant 

Tkb habbrbr COUBCnoN was well known to uic from iny 
student days in Munich, and when I came co Java in 1931 and 
saw how conservative the Chinese were I cried to go dragon¬ 
hunting in the Chinese apothecaries’ sliops. My first actcnipcs 
were disappointing. I asked cautiously for animal teeth and 
all I got CO sec were the bones and tccdi of tigers, stags’ antlers, 



13 Foull spirifers from die Cliinese Devonian, bought in Chinese 
chemists’ shops in Java 


and occasionally a rhiiioceros horn. I had a scroug feeling that 
the reserved Chinese were not showing me everything they 
had in tlicir shops, and one day in Bandung I cook with me 
a book containing many illustrations of fossils. It was a popular 
publication I had bought during my school-days, but I made 
out chat it was a great medical wori^ The result was amazing. 
1 showed them the illustrations of corals, and they came with 
corals, but modem ones. Instead of ammonites they brought 
me large snails, likewise modem; instead of ttilobites, dded 
wood-lice. To my great surprise, when we came to the 
brachiopods they laid a whole collection of spirifers on the 
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table. The spirifers ate a totally exdncc group that occur with 
particular frequency m the Devonian formations. Alntost all 
the examples belonged to Sp/nftr vtmeuili, a leading form of 
the Upper Devonian. Old Richchofon had already come across 
these spirifers in Chinese dieomts* shops* and there can be no 
doubt tlut all the specimens came from China. 

For us, the discovery of this type ui the Javanese shop was 
an important event. Years ago a geological map of Celebes 
was drawn up. and no traces of Devonian strata were found 
on the island. Shortly afterwards die Geological Insucucc, 
Amsterdam, received from a namralist on Cdebes a good- 
sized collection of fossils, amongst them a few of these spirifers. 
A violent argument broke out as to whether these fossils really 
came &om Celebes. If tlicy did. it meant that all palacograpluc 
deductions made hitherto were invalid. Then it transpired that 
these fossils had been in^ported from China. Later, we were 
able to buy the same fossils In a Chinese chemisfs shop in 
Macassar on Celebes; tlie source of the disputed spirifers could 
thus be established without a shadow of doubt. 

To return to the Chinese apothecaries. When I sliowcd an 
illustration of fossUized crabs, a packet of genuine fossilized 
crabs was laid on tlie table, which aiabled us once again to 
reediy a mistake ui the literatiue on the subject. In his great 
work on petrifocts Qucnscedt had illustrated exactly the same 
crab, giving Surabaya Harbour as its place of origin. Once 
more it was deatly an imported fossil. 

The great surprise came when 1 showed the illustrations of 
fossil te^. Our Chinese gave a friendly nod, disappeared, and 
returned with a great rhinoceros tootli. The specimen was badly 
damaged and chipped all over. Little pieces had been knocked 
off for use as meicine, and also the great pulp cavicy had been 
incendonally hollowed out and hlled with some glistening 
calcareous crystals. Smiling politely, the apothecary explained 
to me chat this was not the tooth of an animal, but of a dragon, 
and that I should ask not for animals’ but for drag;ons’ teeth. 
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He gave me a presccipcion, and hencefbrch I got what I wanted 
in every chemist’s shop. 

My fiisc year in Java brought a rich yield of teeth from the 
Chinese Pliocene deposits. The climate in Asia and Europe 
changed radically some ten million years ^o. This was due to 
che thrusting up of great chains of mountains, such as the Alps, 
the Carpathians, the Caucasus, the Himalayas, and the moun> 
tains of Central Asia. Over wide areas the climate became 
drier, the Jungle vajiislicd, resulting m a savanna such as now 
costs in East Africa. The emergence of broad strecdics of 
grassland caused antelopes and giraffes to develop a number of 
extreme forms. There was a sliarp contrast between dry and 
rainy seasons. During the dry season the animals congregated 
in thousands at the drinking-places, and wlien even these dried 
up they died in vase numbers. During the next rainy season 
die carcasses were swept together by die waters, producing 
gigantic deposits of bones. Rich '*bone beds** are particularly 
characteristic of die Pliocene; hence wc know die Pliocene 
fauna far better thaji dut of any other Tertiary fbrrmcion. It 
seems that the Chinese discovered bone deposits of this kind 
a long time ago, and that the teeth of the dirce-toed horse, 
the hipparion, were a particularly popular article of trade. In 
certain diemises’ shops we found hundreds of hipparion teeth 
and almost no other material. 

The fauna £tom these Idpparion levels is best compared with 
the contemporary A£ican fauna: an immense number of 
antelopes, grraffa and hipparions (roughly corresponding to 
the zebra], together with great cats, hyaenas and many smaU 
beasts of prey. The hyaenas are especially interesting, for these 
evolved from civet-cats, and in the hipparion strata we find 
all transitions from the ictiterium, whi^ sdll resembles the 
dve«at, to a hyaena not essentially different from che modem 
form. P^ play only a subordinate role, so do deer. La^c 
numbers of the most various types of rhinoceros occur, of 
which the hornless aceracherium has aheady been mentioned, 
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A gianc representative of the rhinoceroses was the rare sino- 
cherium, which had a horn on its foreheaji and whose last 
represcncadve, the clasmotherium, did not die out until the 
Ice Age. Fossil man .probably knew it, and we may guess that 
it was the original unicorn. 

When I began my studies of Chinese fossils, tlic times were 
no longer so prosperous, and even tlic Chinese were not earning 
as much as before. Tliis gradually showed in die chemises’ 
shops. Tlic material of tlic liipparion fauna is excellently 
fossilized and heavy; tlicsc arc "prime qiudicy dragons’ teeth". 
Gradually an increasing number of less tlioroughly fossilized 
material came on die market; it was lighter in colour, weighed 
less, and clearly represented an inferior quality of the medicine 
souglit, In the hipparion strau it had been quite a common 
occurrence to find wliolc skulls and Jaws; it was evident, coo, 
that the teedi had been forcibly knocked out, since they fe^riied 
better prices than the bones. But the new material consisted 
exclusively of teeth or of crowns of teeth. Every thii^ in the 
nature of bone had been gnawed away by porcupines, leavii^ 
only the crowns. Tlic difference lay nee only in die state of 
preservation, however, but in the whole fauna. Horses* teeth 
did not occur at aQ; instead, clicrc were any number of porcu> 
pines' tcedi, wliieh were entirely alien to the hipparion fauna. 
It soon proved that the two fauna, species for species, were 
different. 

Amongst the commoner fossils were the high lamellae of 
elephants and the molars of tapirs and Malay bears. One day 
I was given a foagmenc of a big, wrinkled tooth that reminded 
me very much of an ape’s tooth. After much inquiry we 
learned that it bebnged to the great panda, the bamboo bear, 
which still occurs in remote districts of f^bina and may now 
and then be seen as a great rarity in zoological gardens. 

At the beginning of 193 j we had a congress at Manila, and 
rummaging through the Chinese apothecaries* shops I came 
across considerable numbers of “second<lass dragons’ cccth", 
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To my amazement there were a few large, finely wrinkled 
tcctli amongst them, wliich undoubtedly originated &om an 
extinct orangutan. Overjoyed, I made straight for the club, 
where I had au appoiutmem widi Professor Shcllsheat, and 
proudly told him of my discovery. Shellsheai only smiled and 
drew fioni liis pocket a letter he jiad received tliat very moru- 
iiig. In tills letter, wludi had been forwarded to him from 
Hong Kong, our fnend Teilhard de Chardin told him chat he 
had just finished a geological tour tluoiigh South China, die 
most important result o£ which had been the discovery of a 
fossil orang-utan. The teeth likewise came from an apctliecary. 
So we had both made the same discovery independently and 
simultaneously. Immediately after the conclusion of the con¬ 
gress I went CO Hong Kong, and with the help of a Chinese 
assistant I managed to pick up several hundred orang-utan 
teeth in the chemiits' shops. After all this there could be no 
doubt tliac the orai^-utan, which is coday confined to Borneo 
and Sumatra, was originally a nadve of China as well. 

These finds had case a first ray of light on the prehistory of 
one of tlie great anthropoid apes. Strange as it may sound, we 
ace unacquainted wicli the progenitor of either the gorilla or 
the chimpanacc. Because of the highly evolved elephants repre¬ 
sented here, the ^e of the geological strata from wltich these 
teeth in the Clunese apotliecaries’ shops originated must be 
estimated at around 300,000 years. Together with the oraj^- 
utan other animals existed in China that are today typical of 
Malaysia, such as the little long-armed gibbon, the Malay bear 
and die pdiiiidve tapir. This origiually Chinese fauna must 
have been forced south by some shift in the climate, and it is 
reasonable to attribute this to one of the Ice Ages. The discovery 
of this chemist’s shop founa, wMch we called the $ino-Malayan 
fauna because of its Malayan elements, brought a new problem 
CO the fore, namely the route by which these creatures entered 
the Malay archipelago. There are cwo possibilidesr either they 
migrated from South China via Indo-China to Malacca, 
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advancing &cm there acro» land-biidges to the Sunda atchi- 
pdago; or a more direct link existed from South China via 
Formosa to the Philippines and from there via Borneo to Java 
and Sumatra. Unfortunately, extremely little is known about 
the fossil inammaU of Formosa aud the Phihppines, but the 
frequency of the orang-utan in Borneo has always suggested 
to me that the second route is the most likely one. 

Among the orang-utan teeth, of which we purcliased mote 
than a tliousand from Chinese chemists' shops in dac course of 
the years, were many strikingly large spccimais—larger even 
than those of a gorilla. Accorduig to the general law of palaeon¬ 
tological evolution the most specialized forms are nonnally dae 
bluest. Of living andiropoid apes titc orang-utan is certainly 
die most specialized, but die gorilla is far larger. From the folds 
in China it seems more dun. likely that the prehistoric Cliinese 
orangHitan was b^er than its descendants now living in 
Indonesia. 

A fow teeth from the chemists' shops of Hong Kong and 
Canton can undoubtedly be attributed to fossil man. For a long 
time the material was so meagre dut it could only be assumed 
to belong to a variety of Peking man. At las^—in 1939—we 
found in Hong Kong a first lower premolar for larger than that 
of modem man. New, these la^c molars are characteristic of 
Peku^ man, so I was proved right in my assumption. Since 
these teeth were somewhat coarser dian those of Sinarukropus 
ptkimnsis and did not possess the fine wrinkles that distinguish 
the latter, diis new species was named Sirumlhropus officinalis, 
"Peking man from the apothecary’s shop". This find proved 
that, as m^ht have been expected, Sinanthropus was once 
widely distributed throughout Asia. 

Amorist the very first series of apes' teeth we bought in 
Hong Kong was a last lower molar that was for larger than 
any orang-utan tooth and clearly disdnguisked from the latter 
by a mudi coarser ctown-relief. The tooth was also larger than 
the corresponding gorilla's tooth and must have belonged to 
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a giant Piimace. Unfortunately, ic was very much worn down. 
1 described ic as CiganiopithiMS hlacki, “Black’s giant ape*\ I 
gave him the name blacki, of course, in honour of Davidson 
Black, who had discovered Peking man. Friends to whom 
I showed the tooth were unwilling to believe me, dmikuig it 



14 Reconstruction of tlie mandible of Oiganhpiilmis bUkl (i 
natural dze) 


must originate from a pig or bear; but a detailed analysis of die 
crown elements showed that the tooth could only have come 
&om a giant ape. 

After the first discovery of orang-utan teeth in Chinese 
chemists' shops, 1 missed no opportunity of looking for t«th 
in such shops both inside and outside China. They were enor¬ 
mously widespread in the East. We found them all over 
Indonesia, in the Philippines, Singapore, Malacca, Siam and 
Indo-China. Even in San Francisco's Chinatown we found 
hipparion’s teeth, and it was the same in Mott Street, New 
York. The Chinese often pretended not to have any teeth in 
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Stock, smce they knew only too well that, as a European, I did 
not believe in their magic efficacy. But when they saw my 
prescription they gave me a facndly smile, and always managed 
to £ind a little packet of carefully wrapped dragons’ teeth in 
some comer or other. It was principally the “prime quality 
dragons* tcetli*’ tlut were so widely distributed; most of my 
orang-utan teeth were found in the Indonesian area, i.e. in the 
sliops mainly supplied from Hong Kcpng. Shanghai and Peking 
seem to be the sources of hipparion teeth. 

Human tectli appeared in many chenusts' sliops, but they 
undoubtedly belonged to “modem” man and may have come 
from prehistoric burial-places in caves. Amoi^ these "modem” 
teecli were several tlut tallied exactly with the mysterious tooth 
Habercr picked up in Peki)^. Thus the toodi to wliich we all 
owed so mudi inspiration did not belong to Pekii^ man at all 
(as V/eidcnrcich had been inclined to suppose), but more likely 
CO a Stone Age inhabitant of die "modem” type. 

I always feel a peculiar sensation when the dragon's teeth are 
spread out before me in a Chinese apothecary’s shop, and I look 
CO see whether there may be teeth of a new, hitherto unknown 
species among them. In the course of the years the first Giganlo- 
pithfctis has been joined by three others, just as large and 
coarsely wrinkled as the first. Two of these teeth arc scarcely 
worn and bear an astonishing resemblance to human teeth. 
Professor Wcidcnrcich, to whom I had sent plaster casts of 
these ccedi and who described them during the war, sees in 
Gigantopithecus a giant man. This view has not passed un* 
contested, but as long as no remains of jaw-bone ore available 
there can be no certainty. An upper canine in my collection 
probably also belongs to this giant form. It has a very strong, 
completely straight root. In anthropoid apes the root of the 
canine is always markedly curved, because of the formation of 
the muzzle, and the tooth tapers to a point. This canine would 
tit much better into a human hce than an ape’s muzzle. 

Even if the Gigantopithecus were a giant man—one German 
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anthropologist wanes to change die name froju Gigant^fiitheais 
to Cigantlifopits, wliicli is not, however, admissible under the 
rules of incernacional nomciiclatuce—lie would still 110c have 
had any direct connexion witli out femily tree. As we Iiave 
already seen, the same levels have yielded a true man, wlio is 
much more likely to have been a progenitor of modern man 
chan lus giant cousin. In addition, close study has revealed chat 
the large teeth shew signs of ovcr-spccializacion such as a 
genuine fbrcruiuicr of man cannot possibly liave exhibited. 
We must assume due CigaiUopitlwcus belonged to a collateral 
line and probably rcprcsoitcd the ejid-forin of cite branch. 

That the huge ccccli of Cig/^ntopilhcois must luve been em¬ 
bedded in prodigious Jaws is immediately evident. Docs this 
mean chat CigantopilhiCM was necessarily a giant? Some say 
that this does not automatically follow; on tlie other luuid, all 
extant Primates exhibit au harmonious relationship between 
size of denddon and body size, and for this reason it seems 
extremely probable chat we are dealing here with a giant form. 

The riddle of Cigani^pitheau still remains to be solved. 




A coUccdoD of "dragontccch", second-rate quality, from » 
Chinese chemist in Hwgkong. To the right the prescripdoo 




Twft iccdt of slic mysterious GigauioffUliccus, obtained from 
Cliincsc dru^cores in Hongkong, compared widi the same tcccli 
of modem man on the left (ij dines natural size) 



The Chinese dragon bears the anriers of an cxdncc dc^. Detail 
from the “Nin^Dtagom Screen” in Peking 
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I N 1930 THJ 3 ONLY gcological map of Java was one that was 
very out of date and known to be inaccurate w many 
respects. For some years the Geological Survey ac Bandut^, 
the beautiful city of villas in West Java, liad been preparing 
a new map, and we palaeontologists had the job of comparing 
the sites of tlic various finds and fitting them into au over-all 
pattern, with the aid of the fossils discovered by the geologists. 
Tliere were three of us: Dr Tan Sin Hole, a Java-born Chinese, 
who was primarily concerned with the fbtaminifers, a group 
of protozoa whose shells arc so important for the part they 
play in forming deep-sea oozes; then there was Dr C. H. 
Oosdngh, who very successfully described the numerous shelJ- 
£sh and snails; and finaUy myself My task was to establish the 
distribution of Java's recent land and river deposits with the 
aid of the copious mammalian remains. 

Fossil manunalian remains ace by no means rare at many 
sites ill Java. These accumulations are generally due to sudden 
volcajiic eruptions. Bones and cecdi are particularly common 
in Java's most recent strata. 

The formadom of most interest to us here are the Pleistocene. 
It had previously been supposed tliat all recent folded strata in 
Java were to be assigned to the Tertiary, and chat only the 
Pleistocene still lay horizontally. This soon proved to be a 
gross £dlacy. 

Geologically, Java’s liistory can be readily reconstructed. In 
the Early Tertiary there seems already to have been land in 
the region of Borneo chat was somehow connected with Asia. 
Java itself lay beneath the sea until towards the end of the 
Tertiary. Probably some la^e volcanoes formed a chain of 
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islands; a larger land mass did noc £brm until the Middle 
Pleistocene, a period roughly $ million years ago. The great 
Sunda islands—Java, Borneo and Sumatra—all lie on a sub¬ 
marine plateau, and a drop in the sea-level of only 130 feet 
would be enough to link this whole area with Asia. It is 
cherefere not surprising that at tunes land-bridges existed, 
across which the fauna could enter out area. The first inhabi- 
taits sceui to liavc been rliinoceros, primitive elephant and 
hippopotamus, such as have also been found In India. We 
called this first invasion the Siwa-Malayan after the Siwalik 
feuna at the foot of the Himalayas, wliich was already well 
known in die forties of last century. Now, this Siwalik fauna 
lacks all the elements that arc nowadays typical of Malaysia: 
the orang-utan, the gibbon, the Malay bear and the tapir. We 
have already made the acquaintance of this communicy of 
beasts in China’s chemist-shop feuna: it corresponds to a later 
immigration. The sea first becomes deeper to the east of Java 
and Borneo. Java, zoo-gcographically speaking, is the south¬ 
east comer of Asia. 

When we began our work, many sites at which fossil 
mammals had been found were already known. But more or 
less the same fauna cropped up everywhere: primitive elephants 
and hippopotamuses, many deer and pigs, hoviiies and anco* 
lopes. The only better known feuna was that of Trinil, which 
had been collected and described by the Selenka e:^cdition and 
which we knew all came fiom one level. The awkward thing 
was that the Trinil sim consisted of one stratum only, and 
we did noc know what fauna was to be expected above or 
below it. 

While we were sail busy arranging the Trinil feuna in 
chronological order, tec Haar had the great good fortune to 
discover Ngandong. Tec Haar was an amiable colleagtie, tall, 
el^in and always good-humoured despite his seven children. 
On behalf of the Geological Survey? he was occupied in draw¬ 
ing up a geological map of the ICendeng Hills, which are built 
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up of limestone, heavily folded and jumbled. It was not easy 
to sort things cut here. 

By the middle of 1931 ter Haai had almost completely 
surveyed tlie area west of the River Solo. He had set up his 
fixed quarters at Ngandong* a little kampong on the Solo 
whae a timber-storage depot stood in the otherwise unin¬ 
habited region. One day he came home rather earlier than usual, 



15 Skull of a giant watcr-bu&lo from Ngandong, Span between 
the nucleus of the horns 7 feet 


reftcslicd liinasclf with a bath, and sat down on the bank of the 
Solo to watch the sunset. As a geologist he was accustomed to 
take note of stones, and he suddenly observed a byer of gravel 
and sand about do feet above the present bed of the Solo, which 
must have been deposited by the river while it was still Bowing 
at this level. Poking about in this remnant of a terrace he came 
upon a pointed bone, and as he tried to prise it out with his 
hammer he discovered that he had had the luck to stumble on 
an almost perfect, large bu&lo skull. The next day he bad the 
spot dug over by several coolies and obtained horn it not only 
his buf^o skull but also several bones and stags’ horns. 
Obviously, there must be a &kly la^e bone bed here. 
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The old river terrace cer Haar had found had actually been 
discovered before hiin. Ngandong lies only some 6 nulcs north 
of Trinil in the transvenc valley of the Solo, and Elbert, the 
Selcnka expedition’s geologist, had explored the land round 
about the old ate and come upon the terraces. But since, at 
any rate in Holland, he was considered a man of excessive 
imr^ination, no one would believe him; the fossils he had 
collected there were not described until later. Now he had 
been proved right, Ter Haar lumsclf made out three different 
sets of terraces—the first about 6 feet above the river-bed, the 
second about ao feet, and the third almost 6o feet. This upper¬ 
most terrace at Ngandoi^ yielded the bones and rcctli. At 
many points the heavy tropical rain had washed away the sand 
and gravd from the terraces, and at Ngandong, too, there 
were only a few limited sites left. 

The Geological Survey immediately began to take an interest 
in these terraces. Tec Haar discovered the Ngandong site on 
August 27, 1931, and Mantri Samsi began excavations in 
September. A niaiUri is an Indonesian who has received special 
training and can work on his own. The Geological Survey 
employs a considerable number of such geologically trained 
mantris, and thdr often sclf^acriiicing and altruistic aid was 
frequently of great value to the map-making geologist, who 
could not go everywhere himself in such a wide area nor stand 
beside every excavation. 

Diggu^ was begun at the precise spot where ter Haar had 
made his discovery. A trench was cut, and the bones and skulls 
carefully taken from the layer of gravel or sand. The deeper 
levels consisted of sand and gravel, and above these was a 
stratum consisting primarily of fragments of rock from the 
surrounding area, The whole deposie was about 10 feet chick 
but the bones lay in the bottom 2 feet. The finds were first 
dried in the shade and then wrapped in thin, tough Chinese 
paper chat had been impr^naced with size, numbered, and 
entered in a register with the date and level. Wtappix^ the 
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objects in Chinese paper—plaster of Paris is used for this 
purpose at many excavations in Europe—which was carefully 
removed in the laboratory at Bandung» helped to bold all the 
fragments together; for it is not always possible to avoid 
damage and breakages, especially of the larger £nds, during 
transport. The material was tlicn packed into latgc boxes on 
the site and carried tlxrough the jungle by coolies to Ngawi; 
there a car took it to the railway station, whence it went by 
rail to Bandung- 

Tlic director of tlw Geological Survey for Java, tlie engineer 
W. F. F. Oppenoorth, seeni^ from the ontset to expect soinc- 
cliing special from the new siec. With tlic help of a few niortiris 
he personally unpacked die boxes, and we hardly saw anything 
of ilic folds. Buffalo skulls, a magnificent banceng skull wifo 
firmly attached mandibles, well-preserved st^odon jaws—to 
begin with that was all. But one day the rumour went round 
eliat human skulls had been unearthed at Ngandong and 
“discovered" duiii^ unpacking in Bandung. The first skull 
had come to light on September 15—only three days after 
digging began—as the twenty-ninth find to come up out of 
the trcncL It was the major portioii of a brain-case. A second 
fragment of skull Iiad been found shortly afterwards, on 
September 30. Our mnntris did not know what to make of 
these remarkable finds. The first had been entered in the 
register as a dgec's skull, the second—they bad almost guessed 
it—as an ape’s skull. 

Oppenoorth iimuediatcly went to Ngandong. Skull-fiag- 
ment IH had just been found, and he brought it back to 
Bandung himself. Tlxese three ftagments of skull formed the 
basis for a prdiminary description in which this primicive man 
received die nanxc Homo "Javimthopw’ soloensis. 

I myself had the honour of photographing the crania for 
publication. The first glance was enough to show me that—un¬ 
fortunately—this was no new Pithecanthropus. The skulls were 
too lofty and too strongly vaulted, and the supra-orbital ridge 
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“though nussivo and well developed—projected less sharply 
from the cranium. In spite of its new name, Solo man proved 
CO he a Javanese Neandeichaler. 

But it was nevertheless a great discovery. There was no 
record of Neandcrthaloid remains from Bastcni Asia, with the 
exception of a single toodi in the loess of the Ordos Desert of 
South China. Our find proved the world-wide distribution of 
this form of priinitaYC man, who is, so to speak, only a step 
away from ourselves, and our direct precursor. He owes his 
name to the idyllic Neanderthal near Dusscldorf. A small, 
almost inaccessible cave was encountered there during stone- 
quarrying in 1856, aaid a whole human skeleton came to light 
in the cavo-fiJling. Most of this skeleton was lost chcough the 
carelessness of the workmen. All that remained were the ikuU- 
cap witli huge eyebrow ridges, the two curved thigh-bones 
and part of the arm skeleton, a few ribs and a large fragment 
of the pelvis. 

Puhlroct, an Elberfcld teacher, who came into possession of 
the find and immediately diagnosed it as human, took ic to 
Professor Schaafhausen at Bonn^—an anthropologist who was 
&r ahead of his time. Schaafhausen surmised that the skeleton 
in the Neandetchal was a primitive forerunner of modem man, 
but althougli he exerted all his scientific aurhority in support 
of the find, people were not willing to believe him and 
Puhlroct. Rudolf Virchow, the aiuhropologist and prcliistorian 
at Berlin Uoiversicy. opposed it, and oddly enough the majority 
of German sdentists supported him. Virchow declared the 
skeleton to be chat of a pathological representative of modem 
man, and even went so £rr as to ascribe it to a Cossack who had 
perished in the Neanderthal in 1814. And since the skeleton was 
found without accompanyh^ fauna, nothing could be said 
about its geological age. Not until 1885, when two skulls of 
the same type were exhumed at Spy, not far from Namur in 
Belgium—this time in assodadon with the remains of cave 
bear, mammoth and woolly rhinoceros—did it become clear to 
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everyone that this was an indf|>endeiLC human type dadng from 
the Ice Age. 

Since then many further NeanderthaJers-^mows sriendfi- 
cally as Homo rtean^erthaUnsis-^hive been found. Nowadays 
we know that it would be more accurate co speak of a Neanda- 
thaloid group or a Neandenhaloid stage. The most recent 
representatives of thk gtoujH-and they include the *~ li^??ira f 
spednien from the Neanderihal-^lived in Europe during the 
height of the last glaciation about a hundred thnugand years 
ago- 

This ‘‘cold Ncandcrthalcr'* is not the pn^outor of modem 
maiL His position among the Neandertluloids is much the 
same as that of the Eskimo am<mg modem men, He was a 
form adapted co cmieme conditions of life. But &om some¬ 
what earlier levels, such as those of the warm p»od before the 
last Ice Age, we know a “w a r m Neand^chalec'’, whose skull 
is shorter and higKpr and who possesses less strongly marked 
supra-orbical ridges. To fbit group belong the German finds 
at Ehringsdorf near Weimar, and at Stde^eun in WUrtten^ 
be^. This type is easily transformed into a primitive nian of 
the modem scamp, ic. Homo sapiens, through the Neander- 
chaloid features becoming less pronounced. This transition 
probably Cook place before the last Ue Age, Gx excavadon on 
Mount Carmel in Palestine broi^t to Ught a PalaeoUchic 
population in which sapiens and neanJerthalensis characteristics 
are so mixed thar It must r ep r es ent a hybrid race. 

Traces of the Neandecth^er have been found in A&ca, not 
only in the coastal region cxl the Mediterranean but also in 
areas much fiirther south. A remarkably coarse skull, whose 
very la^e and elongated Bee gives it a positively besdal 
appearance, came to light in a anc mine in Broken HiU, 
Rhodesia, in 1921, and remained fi>r a tfwg timi* unique. Not 
undl 1953 was a similat skull unearthed in Pldstocene depone 
under lecendy formed dunes at Hopefield, north of Capetown. 
And of all Neanderthaloids it is these two Afiican skulls, and 
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pMCicularly that from Hopeficld, wliich most closely resemble 
our Javanese Solo man. They arc all distinguished by a diarac- 
ceriscic frartening of the lower sucfiice of the oedpue, which 
can only have served for the attadunent of exceptionally 
powerful neck muscles. 

The Solo skulls did not stop at three. Skull IV was found on 
January 25, 1932, and sent to Bandung; Skull V was found 
on March 17, and is OJiC of the most impressive of tlic whole 
series. It is 22.1 cm. long, wldcli in.ikcs it one of the longest, 
if not the longest, skull of fossil mail yet known, in spite of its 
iniposii^ length die cranial capacity cannot have exceeded 
about r,2S0 c.an,—Skull I lias only about 1,000 c.cni-—since 
the aanial bones ace more than i cm. chick. Despite its solidity, 
this particukr skull had been smashed, and by a miglity blow 
with a blunt instrument—perhaps a large wooden dub, Tlie 
back of the skull had been severely fractured and a triangular 
fragment of the cranial wall, about 2 cm. long, had been 
pressed appcoVimacely 0.5 cm. into the skull The area round 
these fractures had been blackened during the fossilkation 
process, probably by the action of manganese, while all other 
parts of the skull were dark brown. Our Javanese, who prepared 
the skull at Bandung, were firmly convinced diat the black 
colour was due to fossilized blood, and could not be persuaded 
to the conicary. irnfottunately, on orders from above, the skull 
was entirely taken apart during preparation and put cogctlicr 
in its ordinal shape, so that the fragment of bone that had been 
knocked in is no longer recognizable as sucli. 

Yet another skull was found on June 13,1932. This time, as 
soon as it was realized that it must be a human fossil, digging 
at this spot was stopped and an express letter sent to Bandung. 
Tbereupou ter Haar was dispatched to the site—and I with 
him! It was my first trip to Central Java. 

We set out by frit train on June r8, alighting at Paron, a 
little sudon between Surakarta and Madiun. The locality was 
extremely rural; as there were no cars we chartered two small 
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two-wheelcd, horse-drawn cares, one for our luggage, the 
other for our own persons. After a good half-hour s journey 
we were glad to reach Ngawi. Our arrival had abeady been 
atuiounced, and our mMtn stood ready with a few coolies to 
carry ouc higgle to Ngandong. We ounclves followed on 
foot, for the path had grown so narrow tlut it was impossible 
to proceed farther by veliicle. 

For two Iiours wc walked through the spreading forest of 
die Kcndcug. Tlic Javanese is dependent on his rice-fields, 
which he can plant only where diccc is suffident water. This 
is not available in the I^ndcng, and so tliis zone-^ spite of 
Central Java’s ovcrpopularion—is virtually uninhabited. Only 
ou die banks of the River Solo are diere a few katn^ongt. The 
Kcndcng itself is planted with teak forest, whose gigantic leaves 
—while they certainly provide shade—make it almost impos¬ 
sible, once diey have fallen, for the geologist to see anything of 
the ground. In the forests dicmselves the only human behigs 
are occasional communities of Kalar^ who grub up patches 
of the forest and plant a few vegetables. The Kalangs are a 
curious Javanese ethnic group, about whom litde or nothing 
is yet known. They are shy, live in the jungle, and claim that 
one of their forebears (they ai^uc about whether it was the 
father or the mother) was a dog. Wc know similar stories from 
Borneo. The Javanese maliciously assert that the Kalangs have 
tails like monkeys and for this reason hide in the jtu^le. But 
the Kalangs are higlily esteemed throughout Central Java as 
caipcntcis. On our way through the forest we were lucky 
enough to pass a few Kalang hues. I examined the people 
closely, but could see no outward difference between them and 
the Javanese, although they must belong to an originally older 
ethnic group. 

A litde later wc reached the banks of the Solo. The river ii 
still very deep at this point, and there were cv«i crocodiles m 
this lonely region until quite recently. Our Javanese also told 
us of evil spirits. Here on the banks of the River Solo, they 
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told US, lives one of these who seeb to seduce the yoimg boat¬ 
men who sail past. It shows itself in the late afternoon iu 
the shape of a beautiful maiden bathing, but she is only beautiful 
&om in front, £br she has no spine and is completely hollow 
at the back. Woe to the young man who fills into her clutches. 
She seems to play much the same part in this district as the 
Loreld on the Rhine. 

We must have walked a good two hours before we reached 
Ngandong. The hmpong consists of a very few houses, and 
the only person who actually lives here is a wantri in die 
Forestry Service who sees to the cartage of timber. Our excava¬ 
tion site lay a few hundred yards &om the houses. Our work¬ 
men had dug a pit lo feet deep, the floor of which consisted of 
mariy rock—a sign that the terrace gravel went down no deeper. 
One gravel bank had been only half dug away, and a few 
palm fronds stuck in the sand marked the spot where the skull 
lay buried. We removed the fronds and ter Haar b^an to dig 
carefully with his hands, while I took photographs. Unfortu¬ 
nately, I was so excited that most of the shots were under¬ 
exposed. Afrcr oiily a few minutes we came upon a large round 
object; this must be the skull, It proved to be the underside of 
a human skull; the cranium itself was still embedded in the 
gravel. In the case of every previous skull the underside had 
been in fragments; here at last it was intact. The fbramai 
magnum was undamaged, but the place where the cranium 
had been knocked in was rather more to the front, In spite of 
a prolonged search we could And no trace of the fecial section 
or the jaws. The skull itself was in an excellent state of preserva¬ 
tion and undoubtedly the most perfect specimen discovered at 
Ngandoi^. We cleaned it as well as wc could on the site and 
packed it carefitlly, for the final preparation could only be 
carried out at Bandung. 

This was the first skull at whose dismtenueiit 1 had personally 
assisted. In September of the same year I was again at Ngan¬ 
dong; this lime we found the two parietal bones of Skull VIII; 
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And in November, wKeii 1 visited the dte £bi the last dme, 
I was able to bring back Skull XI. This was shortly before 
digging at this spot came to an end. We had shifted by far the 
greater part of die terrace, leaving only a small pillar standing 
to enable future geologists to check our statements. 

In all, dioEcfbre, wc had found no less than eleven cranial 
remains of Solo jnan. Of the skeleton only two shin-bones 
(which, incidentally, did not differ in any way from those of 
modem man) had come to light; there were no lower jaws, 
no MCtli, no vertebrae or other bones. At the same time we had 
uneartlicd no less than 25,000 bones and teeth of various 
animals. Although we had not found any complete skeletons, 
we had occasionally come across a piece of the spinal column 
with connected vertebrae or a skull with a lower jaw firmly 
attached- A vast number of difictent bones of all the animal 
types were unearthed, but of human remains only a very pard- 
culai selection whose incidence was certainly not nacural. 
Looking at the skull finds as a whole it becomes evident what 
must have happened here. In all the skulls but two the region 
of the foramen magnum is completely smashed, a phenomenon 
we have already seen in Peking man. If we examine the skull 
trophies of modem head-hunters, we find that here, too, the 
region of the foramen magnum is severely damaged. The hcad- 
hmter is not content merely co possess the skull, but opens it 
and takes out the brain, which he eats in order by this means 
to acquire the wisdom and skill of the defeated foe. What we 
had found at Ngandong, ilierefbrc, wete skull trophies. The 
huge accumubtion of animal bones suggested that we were 
dealing with a resdng-place of primidve men, strategically 
siniat^ on a loop of the river. Here not only could they lie 
in wait for the animals that to the river to drink, but 
they were also to some extent—ihoi^h obviously not com¬ 
pletely—safe from atucks by other members of their race. 
From the strata of and gravel wc assumed that primitive 
men camped here mainly in the dry season and that the refuse 
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they left beliijxti was covered over with sand and gravel during 
the floods. Tlie human skulb must have been left behind, either 
intentionally or unhitentionally. Perhaps the horde was taken 
by surprise and fled: perhaps the skulls were pur down to mark 
off the area. It seems chat even today various tribes in New 
Guinea demarcate their dwelling- or hunting^ounds in a 
similar maiuicr. They evidently suppose chat the spirit dwelling 
in die skull can help them to defend a particular area against 
invaders. 

The European Neaiiderchalcr is also known to liave been a 
camiibaL In a cave near Krapina in Yugoslavia the charred and 
broken osseous remains of a good forty Ncandcrthalcrs were 
found—oianifescly belonging to men, women, and htdc 
children who had been eaten. 

Only a few implements were found at the Solo River site. 
Some stags’ horns seem to have been used as hooks, a few 
splinters of silicated scone sliowcd sigiu of use, and some bones 
had obviously been broken into small pieces. Whether these 
sharp-pointed splinters of bone are really to be regarded as 
tools seems to me extremely doubtful. Tlie most interesting 
objects were spheres of volcanic rock, completely round like 
casinon balls and the same size. Similar spheres ace known from 
the site of RJiodcsian man in South Africa and &om association 
with the Neanderthalcc of La Quina in southern France. It has 
been assumed chat these are missiles, and it is very remarkable 
that such implements should liave been found both ui Africa 
and Europe in levels of approximately the same age as our 
Javanese deposits. A few ray-spines also discovered at Ngan- 
dong were doubtless used as spear-heads or daggers, as is still 
done in the Soutli Seas. In Wacualang, a site west of Ngawi, 
which is the same ^e as Ngandong but has yielded no remains 
of primitive man, a hippopotamus skull was found accompanied 
by a bone speac-head almost 6 inches long and clearly an 
imitation in bone of one of these ray-spines. 

The ^una of Ngandong is dominated by the water-buflalo 
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and the bantcng. The banteng is a wild ox sdJl found in the 
jungles on the south coast of Java. The bufl^ocs arc distui- 
guisbed by ilieir prodigious ske: the largest has a spaii of more 
than 7 feet between the tips of the horns. And what we have 
arc only the liorns’ centres of ossification, The actual horns 
muse have been much larger. The Ngaiidong deer belong to 
two species: the livii^ rusa deer of Java, and a rebriou of the 
Indian axis deer, There was a large hippopotamus with orbits 
placed liigh up ajid bony processes above the upper canines, 
wliicli probably served to steer ftoatiiig leaves and pieces of 
wood away from the aniinals eyes wliilc it was swimming, 
The rlunoccros was of a khid still existing in Java. We found 
two species of elephant: one of tlicni is close to tlic Indian 
elephant, tlie ocher is the last representative of the remarkable 
stegodon, which we have already met on our visit to Trinil. 
A fine large tiger’s skull had been smashed in at the back, 
probably by man. We found a small piece of the lower 
jaw of a wild dog. Pigs were numerous; and cypical of our 
terrace deposits is a form with greatly clo)igared back molars, 
a new species iliac we named Sus ttrheari in honour of ter 
Hoar. 

All in all, the faima of Ngandong gives the clear impression 
of being more recent thaji die Trinil fauna, which is borne out 
by the human remains. This meant that we liad discovered the 
first fossii-bcaimg deposits subseq^uenc to the famous Trinil 
strata. But we had not thereby solved the Pithecanthropus 
problem. 

Solo man’s position in the human family tree has not yet 
been inconcrovertibly established. Several anthropologists, in 
particular Weidcnreiidi, see in him a direct forerunner of the 
IHng Australian, whose presence on Java Dubois had already 
detected with the discovery of the Wadjak skull. This is not 
impossible, but nor is it proven, and no final verdict can be 
passed until we have more complete material relating to Solo 
mao. 
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We must nevertheless be graceful for having found so many 
skulls in the river deposits of Ngandong, Let us not forget due 
almost all European Ends come from caves, in which man was 
forced to seek shelter from the rigours of the Ice Age climate. 
In the tropics living conditions were always much better, and 
man had no interest in clu damp caves iulubiccd by snakes, 
bats and evil spirits. Hence in the tropics the caves arc generally 
empty. Wluc we find in alluvial sediments arc mosdy relics of 
men who perished in the proximity of the river. Li the whole 
of Europe, throughout the yean, only five discoveries of 
primitive mm are known to have been made in old deposits 
of sand and gravel. These arc the Heidclbeig jaw, for which 
Professor Schoetcnsack bad waited more chw ewenty^five 
years; the Stekheim skull, for which Dr Berckhemer had 
waited e<)ually long; the two skulls from Saccopascore, near 
Rome; and the skuH-fiagmenc from Swanscombe, England. 
That is all that lus been found in such beds In Europe up to 
the present. In Java we straight away found the remauu of 
eleven skulls iu a su^le site. Tliis shows how fortunate we were 
CO have discovered Ngandong. In German, to have a “stroke of 
luck'' is called having a “pig”, and chat is why the great pig 
of Ngandong was cafied after ter Haar. 

Because of the continual climatic changes, the altcmadoa of 
gladal with warmer inter-glacial periods, it is much easier to 
classify Pleistocene deposits in Europe than in the tropics. The 
great water-bufialocs of Ngandoi^ indicate that climatic con- 
didons must have been different from those of today. With 
their spreading horns these bufiaJocs could never have moved 
about in the jungles of modern Java. The country must there¬ 
fore have been ’ fu more open and less heavily wooded. 
Subsequendy, at another site, coutempotary with Ngandong, 
we found the remains of a heron chat sdll lives in North Cbka 
but does not occur ^ther south than the Yangise River. 
Professor Wetmoore, who studied these remains, came to the 
conclusion that only a deteiioradon in the climate could have 
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driven this bird so £u south. This makes it probable that the 
Hgandong levels coincide with die height of the last Ice Age, 
so that Solo man is contemporaneous with our classical Euro¬ 
pean Ncandenhalcc and the man from Broken Hill in South 
Africa. 


Ute ModjokcTto Child 

TiiD NOANDONC HKDS provcd COO Tcccnt to solvc ihc mystery 
of Pitheuufhropus ereetiis. Tlic next human skull we uncartlicd 
in Java catnc from levels chat were too old. 

Between Surabaya and Modjokerto, in East Java, lies a Iiilly 
region of considerable economic importance as a source of oil. 
The hills, which run from cast to west, consist of folded strata, 
and ducii^ the geological survey we discovered diat the same 
fossils were to be found on tlie Banks of these hills as in the 
famous site at Trinil. The core of the hill-crests likewise con¬ 
sisted of sandstone, but it contained a somewhat diverse fauna. 
The deer was no longer the Htde axis deer, and the bovines 
were represented by the skull of a curious form, called Icptobos, 
which had never been found at Trinil- Tlic lepcobos is a primi¬ 
tive ox, almost like an antelope, whose horns arc placed directly 
over its eyes and not to the rear of the skull as in genuine 
bovines. Icptobos fossils are an important guide co the oldest 
glacial strata not only in Europe but also in India. 

These formations in the Surabaya region were the first levels 
we had encountered that were older chan the Trinil strata, The 
affinity of the fruna widi die Early Pleistocene friina of Europe 
and hxdia muse be taken as showing that these Javanese deposits 
are also of Early Pleistocene date. Here, at last, was proof that 
Trinil dated from the Middle Pleistocene, as had long been 
conjectured. We new made a distinction between the classical 
Trinil feuna (as it naturally came to be called) and an earlier 
fauna, which we named DJetis fruna after the kampong of 
DJeds, near Modjokerto. 
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The discovery that thlt sec of strata sdJl belonged to che 
Pleistocene came as a surprise. The deposits at Surabaya have 
accumulated in a vast river delra» and interposed betweeji beds 
of sand containing mammalian fossils wc repeatedly came 
across layers full of marine molluscs. Indeed, we found barnacles 
and corals firmly attached to some of the bones. The molluscs 
had already been described by Professor Martin as belonging to 
the Late Tertiary, and this served as proof tliat wc were really 
at the bottom of the Pleistocene. 

The fossil locahtics at Modjokerte were discovered by a 
mining engineer, Mr Cosijn, who was director of an iodine 
factory and interested in geology. On geological trips into the 
hills he had collected a quantity of mammalian remains, 
including che tusk of a prehistoric elepliant more than 13 feet 
bug, His finds are now in the Geological Museum at Leyden. 
When my coUeague Duiyjes had to study the area for the 
Geologic^ Survey, some of the sites were already exhausted 
and our haul in mammals was not exactly ovcrwliehning. 
Nevertheless, it contributed materially to our knowledge of 
stratigraphic conditions. 

At che beginning of 193 (5 our Andojo. came upon 

the fragments of a leptobos skull in a bed of sandstone and 
began to dig. At a depth of only 3 feet he found a remarkable 
little cranium, its bones as chin as an ostrich egg, which he 
carefully unearthed and sent to Bandung widi the comment 
that he had found an orang-utan skull. As soon as we had 
unpacked che eagerly awaited fossil wc realized that it was 
another human skull. The cranium is only 14 cm. long and 
undoubtedly belonged to a child. The age cannot be estab¬ 
lished; the fcntanelle is still recognizable and has just closed. 
In modem man this suge corresponds to the end of the second 
year of life; but there is no guarantee chat this also holds good 
for fossil man. Unfortunately, che little skull no longer had 
any teeth; indeed the whole facial area was missing, so chat the 
denddon could not be used in judging the age. All we could 
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THE MODJOKBSTO CHItD 


i 6 The child’s skull Pithecanthropus modjokertemh from Garaecngah 
nc»r Modjokerto* the first relic of Early Pleistocene man (J 
natural size) 


length. 

It was imnicdiacely evident tlut the fossil child’s skull had 
a far lessee cranial capadey than the corresponding skull of 
modem man. Its cMdish brow, which is clearly marked, does 
not overhang to the front; in position it corresponds rather to 
chat of an adult human skull. A supra-orbital ridge had not 
yet developed, although there were signs of constriction in the 
post-orbital region such as is never seen in the skulls of modem 
human children. 

That we were dealiiig with a human skull was clear from 
the outset. But was it a PUheeanlhrcpus skull? In our view it 
was, but when we designated the new find as Pithecanthropus 
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moiijoJvnensis, a protest inuncdiaccly arrived &om Dubois with 
the stateoient his Pithecanthropus was not human, and 
therefore this cranium could not be a Pithecanthropus. For tliis 
reason the new primitive man was christened simply Homo 
moJjokertensis, but the skull was referred to in the text as that 
of a Pithecanthropus. This seemed to us a diplomatic solution 
to the problem of nomenclature. None the less, Dubois made 
difficulties. Not only did Iw deny that the fossil was of Early 
Pleistocene date, alihouglihekncwnotliiug of the circumstances 
or locality of the find, but he also asserted imcompcomiangly 
that the Modjokerto child belonged to Solo man. 

The Modjokerto child greatly increased our knowledge of 
Pleistocene man in a general sense, being the first find belonging 
to such an early geological period. But we had come no closer 
to solving the Pithecanthropus riddle. Only a new Pithecanthropus 
skull could help tis with this. 

The Second Skull 

The finds in the transveese valley of the Solo and in East 
Java had at least assisted us to classifyjava’s Pleistocene stratifi¬ 
cation. and fix the geological age of the Pithecanthropus horizon. 
We had met the most recent Pleistocene deposits in the 
Ngandong terraces, with Homo soloensis, the Javanese Ncander- 
thaler. Below this must lie the Trinil level with the still disputed 
Pithecanthropus erectus, and sdll deeper came the Djeds strata 
with the child*s skull o£Homo modjokertensis. We now had two 
possible ways of solvii^ the mystery of Pithecanthropus: either 
to find a new Pithecanthropus erectus in the Trinil beds, or to 
unearth fiom the deeper fi^rmadons an adult Homo modjoher- 
tensis, which in our opinion must also be a Pithecanthropus. 

The finest and most extensive collecdon of evidence came 
to light at Sangiran in the dry season of 19^4. Sangiran had 
long been known as a fossU locality. Here were found the 
first elephant teeth which the Javanese painter R^den Saleh— 
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inridcntally, a pupil of the grat Ddacroix—seat to Leyden, 
ihereby cnablu^ Professor Marda to estaUish the presence ot 
the Indian Siwalik feuna in Java and the difEusion of the Indian 
fbssd elephant down to this point. Dubois also collected ^ils 
here in 189J. This site seems not to have made any pameu)^ 
impression on him. He merciy maiiions it in his report^ ^tb- 
ouc having returned for a seco n d visit. Van Es, one of our 
colleagues in Bandung, bad ccceatly had a la^c-scale map of 
the district drawn. A b^ odlection of manuc and fecsliwacer 
moUuse had already been placed in the Bandung Museum, as 


well as a few bones and teeth. 

On the ixKt occasiMiI hadbeen on a tour of ins^Qon m 
East and Central Java with several colleges. This rime I t^K 
with me Anna, my feithful coftcctor. I had di«overed 
working as a gardener forfiaends of mine- When he Iv^d that 
I was interested in prehistoric finds he appeared one thy with 
X magnifiemt scone axe, whereupon I cook him into my 
service as a collector, and he was my truest companion for 
almost ten years. When I had money, he went out on his own 
collecting stone impiemencs, fosrils or masb fen* me- When 
I had no money to spend on my coUecrion, he acted as our 
servant, cooking for us and sedng to our washing. Di^g my 
tours of Java he was absolutdy irreplaceable. His fedw came 
fwm Macassar on Celebes, his moriicr was a feix-tkinncd 
Sundanese, and his mixed hlood rendered him m(^ open and 
communicative dian die otherwise very rested Javanese. I 
owe to him my knowledge of many Indonesian customs. 

Atma had hunted up a taxi for us at Surakarta, our scanty 
luffiage was piled in, and off we went. First trav^d 
nol^/ards aloog ebe broad h%hway as fer as Kalioso, about 

10 miles ftom Surakam. Then the route became mow di£B^. 
We turned right in» a secondary road, soon found ours^ 

among rice-fields and came to a halt at a small stream. The 
bridge was down and would remain down, for not»^y kre 
us^carts or cars. While Atma walked bade a few hundred 
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yards to the kampong to fetch coolies for out luggage* 1 b^aii 
slowly to climb tlic hill, 

It was a broad Ml with a regiilar, gentle slope- The fields 
had been reaped and now, since it was the dry season, lay 
parched and bare, The air was bright and dear and the view 
glorious. The lo% volcanoes gave the landscape a typically 
Javanese stamp. Behind me loomed dormant Mcrapi, wliosc 
plume of smoke proves that it is sdll dangerous; in frout of 
me cowered Mount Lawu, which is also visible from Trinil. 
Trinil and Sangiran arc about 40 miles apart as the crow flics. 

1 have always had a great likhtg for die enigmatic Lawu. 
Near die summit stands an andcnc slirinc* die Tjandi Sukiih. 
It is the only temple of its kind in Java—a stone pyramid with 
a fiattened apex reached by a nanow stairway. The sanctuary 
lias an almost Mexican appearance, A few Hindu ornaments 
liave been carved at the foot* but it can be seen at a glance 
that these are less weadicred than the pyramid itself. The 
latter probably dam not from the Hindu period but from a 
mudi older cultural epocli. 

The summit of Mount Lawu, about which the Javanese do 
not like to speak, is often visited by ascetics and those who 
wish CO become ascetics. Like ocher peoples, the Javanese 
believe that they can develop supernatural powers by fasting 
and medicadon. Anyone who has spent forty days and nights 
praying on the icy peak of Lawu—where there are supposed 
to be 1 few caves in the old lava-streams—without eating (only 
a liede liquid may be taken], returns to his people a holy man. 
But very few can sustain chis test of endurance; most of them 
come down prematurely, and many axe said to have perished 
of hunger and cold on the mountain, 

As we have already seen, Java’s volcanoes dominate not only 
its geography but abo its geology. A la^e propordon of its 
strata are composed of volcanic material, and here too. on the 
hill of Sangiran, great angular blocks of dorW volcanic rcxik 
betray the old rivers of rubble that once spread across the land. 
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Once ac die summit, 1 saw a remarkable sight: I was 
standing on the rim of a large, almost dtcular depression with 
steep sides, that locked almost like a crater, It was about 
a J miles across and the other side was clearly visible from where 
I stood. The morphology of the landscape at this point revealed 
the secrets of the subsoil with a clarity 1 have rarely seen. The 
strata had been pushed up as chougli by an enormous thumb. 
Tills muse have taken place quite slowly, for the btele river, 
the Kali Tjeinoro, had kept to its old course and cut deep into 
the summit, instead of following the easier path round it. 
Weadicring had then eroded the Ml and carried it away, so that 
the strata lay exposed like die layers of a cut onion—the most 
recent strata on tlie outside, the oldest in the ccncre. And since 
die Kali Tjeiuoro drained the district and, in the rainy season, 
carried oiF all the products of weathering in the shape of a dark 
stream of mud and conveyed them to the great lUvcr Solo, 
nature had here arranged the strata according to their natural 
hardness, We stood at the edge of a roughly 70-fooc-thick 
layer of hard cvtfa and sandstone, ending in a rocky declivity. 
Beneath this lay strata of clay, which were heavily eroded and 
had thus formed a deep, almost circular valley. Hero, on die 
impermeable clay soil, the Javanese liad planted thcii irrigated 
rice-ficlds. And in the centre, forming a hill, lay harder strata 
that had oHcrcd greater resisunce to weathering. On this hill 
stood maiae-fie!^ and rouglUy in the ccncre of the great 
hoDow, encircled by coco-nut palms, the kamp^ng ofSangiran, 

As we climbed down we found all ovee the fields, embedded 
in a black clay, innumerable shellfish and snails, which un¬ 
doubtedly originated in freshwater deposits. Only a narrow 
yellow band, less chan z feet thick, testified to a sudden, brief 
invasion by the sea. Sangiran Hill itself consists of a semi- 
volcanic hard sandstone with many pieces of rock, a so-called 
Ukar, i.e. an old river of volcanic debris, 

Close to the roadside, before the ascent to the katnpong. a 
few dirty grey hillocks surrounded by puddles of water stood 
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among the As we approached, a number of women and 
girls fled in terror, leaving behind their jugs filled with water. 
At the time we could not understand the reason for this panic: 
later we learned that in these mud hillocks the salt springs 
emerge. The salt water is secretly collected by the local inhabi¬ 
tants in jugs and evaporated; but since in Java, as in most other 
countries, salt is a State monopoly, it is strictly forbidden to do 
so. The people dierefbre had bad consciences and took me 
(what else could a white man be doing in such a remote spotf) 
for an oflicul who had come to check up on them. Thcii 
amdery was not allayed until drey were convinced that 1 was 
only interested in shells and teeth. 

As our man/rif had already done some collecting here, tlie 
local population knew what was expected of them. They 
brought us bones and teeth that had been found in the fields, 
and took us to a Litde stream, a tributary of the Kali Tjemoro, 
that had cut into Sangiran Hill and laid bare tlte formations 
beneath the sandstone. First came a bed of hard limestone 
about 6 feet diick, wliich oddly enough consisted exclusively 
of the broken shells of barnacles and must have beeir deposited 
in a zone between h^h and low tide. Below this lay blue-green 
sandy clay, with hundreds of splendidly preserved sea-shelU 
and snails, and soon we had also found some slurks’ teeth. 
Particularly numerous were the big, pointed turret snails, up 
to 8 inches long, of the genus TurriteUe. We suddenly had a 
feeling of being on the bottom of the sea. In tropical waters 
the moUuscan fmna is much more varied than in the Mediter¬ 
ranean or the North Sea, and is quite differently composed. 
Many more species are to be found, but of each species only 
a few examples. 

It was easy enough to reconstruct the history of Sangiran 
from the geological profile we had traversed. The sea had 
originally been in control here, until movements of the earth's 
crust caused the land to rise. The limestone bed corresponds to 
a coastal deposit. The area was cordoned off by a river of 
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volcAoic mud (pcilups &om a primeval Mciapi), and tlius a 
fiiir-sizcd lake came into being. Once more, and for a short 
time only, the sea returned. We later found a similar succession 
of strata farther north at Baringman, and here the interposed 
marine bed was 6-io feet chick: the sea had, therefore, conic 
from tlic north, from the region of die present Java Sea. After 
this the sca-basin was filled in with more black clay and fbially 
turned into land. In the upper levels die shells cxliibitcd a duck 
crust of lime, and at some points a bed of limestone had even 
formed. Above cliis—it uniscliavc been an extremely turbulent 
period—die tu& and sandstone, wliicli we noted at the begin¬ 
ning of our examination, was deposited by rivers and by 
streams of mud. 

Tlierc was great rejoicing in the kmpong over our arrival. 
The men gathered together all the jaws aiul teeth they could 
lay hands on and offered to sell them to us. Even the women 
and girls, wlio are generally so retiring, took part. In this 
region of Java the women retain diroughouc lift a cliildish 
ft^iead diac is tilted forward, giving thdr profile a look of 
touching helplessness. 

The best localities for bones and teeth lay at the foot of the 
steep dechviry. So we spent the late afternoon and the follow¬ 
ing mommg wandering round the whole basin. On all sides 
lay fossils that had been freed from die sandstone by wcadiering 
or erosion. Those that had been lying there for a long time had 
naturally disintegrated, and the la^cr bones, especially, were 
beyond saving. Later we learned that a good harvest could be 
reaped from the hills after every fall of rain, and in this way 
we obtained much fresher material. 

Our very first collecting expedition was a great success. We 
found jaw-bones and pieces of antler belonging to the little 
axis deer, and jaws and teeth of the small Juboisia antelope, both 
not uncommon at Trinil. Our sandstone stratum must, there¬ 
fore, correspond to the Trinil horizon. Remains of elephant 
were also numerous. Most of the teeth belonged to the 
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low-crowned sccgodon; ilie high«r teeth of the true elephant 
were much rarer. In the first two days we found remains of 
three jaws and rwo skulls. The mandibles were ea^y to exhume, 
but where the crania were concerned we had our work cut out 
merely to secure the teeth. Such an elephant skull looks massive 
from outside, but the brain space is small and the rest of the 
crajiium consists of cliin-wallcd air cells. If tlic outer wall has 
been damaged by erosion or wholly weathered away the skull 
looks at first sight like a mass of coral with innumerable 
irregular openings. Elcphaiu skulls affected by weathering fall 
apart at a touch and cannot be saved. 

The striking abimdancc of fossils in the Trinil levels, which 
could be followed in a closed circle around the whole basin and 
also in all the countless little side valleys, opened up unexpected 
vistas. Here, I felt on the first day, a Pithecanthropus would 
eventually be found. But when? 

The black freshwater clays formed a gently undulating 
surface. During the dry season dicy became as hard as stone 
and were riddled by crevices several yards deep: in the rainy 
season they were so squelchy and viscous that we almost lost 
our slices. Here collecting was not easy, but we soon discovered 
tlie httle rusa deer known to us from Modjokerto, and horns 
of the Icptobos. The lowest scries of strata at Sangiran. down 
to the base of volcanic conglomerate, therefore correspond to 
our Djetis levels in East Java. We had before us the same 
succession of strata wc had first discovered at Surabaya, only 
our new site was much more productive. 

Tliat was my frisc visit to Sangiran, which was to be followed 
by many more. 1 Uved for weeks in the little katnpong of 
Vrilfilan, whlcli was not SO fef from the main highroad as 
Sai^iran, and 1 always felt particularly at home among the 
peaceful, quiet inhabitants of the district. Without their intelli¬ 
gent cOHSperation (there cannot have been anyone in die whole 
neighbourhood who did not join in the collecting) we could 
never have achieved the results that were later to be ours. 
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But first I hid to retum to Bandung. One of our trained 
trmfris went to Sangiran and began excavation (as earlier at 
Ngandong). Our expectations were not fulfilled, however. 
Bones and teeth were distributed throughout the strata, but 
only in insignificant quantities. The abundance of material was 
due CO the extent of die area in which raiu had washed out the 
fossils and swept them together—not its concentration at parti¬ 
cular points, as at Trinil. Nevertheless, some important finds 
were made at this period. There was a coarse, pointed tooth 
that must have belonged to a hyaena, and our first lower jaw 
of a sabre-toothed tiger. The canine cccdi of die sabre-toothed 
tiger, which give it its name, are not relatively short and 
pointed like those of tlic ordinary tiger, but flat, sharp and as 
long as knives. Such an animal caiuioc leap on its prey like a 
tiger, firstly because it has only a short stump of a tail, and 
secondly because in so doing it would inevitably snap off its 
thin canines, It is believed chat sabre-toothed tigers were 
specialized carrion-eaters. With their long teeth they could 
more readily open carcasses inflated with putrefaction gases 
than their unspedalized fellows, and so get more eatily at the 
blood and viscera that were probably the articles of food most 
sought after by dicsc great cats. The sabre-toothed tigers are 
now complecdy extinct, although many species were once 
distributed over both the Old and the New World. In some 
American varieties the canines became so b^e that they could 
scarcely open their mouths, And that is the end of everything, 
even for the sabre-toothed tiger, 

A severely damaged fragment of skull and a few teeth gave 
m the first intimation of die presence on Java of the chalico 
therium. This, too, is a totally extinct animal, a represenutivc 
of the perissodaccyls—animals with an odd number of toes on 
each foot—which include the tapir, the rhinoceros and the 
horse. Further, we found a la^e number of rhinoceros teeth 
and a few belonging to the tapir. Fossil horses occur neither in 
South r.Kina nor Indonesia, The chalicothcrium was about the 
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size of a hone with huge claws on its feet. The first such 
claw was unearthed about a century ago in Rhenish Hesse, 
Germany. At the tune, palaeoatolo^ was still in its m£an<^: 
consequently the great Cuvier, the founder of mantmalian 
palaeontology, could make the mistake of imagining behind 
the giant claw a giant sloth (today wc know better), while he 
attributed large double-ridged teeth to an enormous tapir, 
which bter turned out to be a curious type of elephant, the 
dinocherium (from the Greek tleinos terrible and thdros wild 
beast). 



18 Hyaena's tooth from Saogiran, thick and pointed and adapted 
to gnawing bojics (naciual size) 


It is unlikely that the chalicotherium could have dug or 
grubbed up roots with its claws, as some palaeontologists sup¬ 
posed- Its low-cusped dcncidon suggests a soft, vegetable diet. 
Nowadays it ii thought more likely—since tl« liind legs were 
much shortet than the fore legs—that the chalicotherium 
balanced itself on its hind legs and thrust the long claws of its 
fore legs into the tree-cops id thus browsed at its ease. With 
its long neck the giraffe has an easier time nibbling whac it 
likes fbm the cops of the trees. The chalicotherium proved to 
have been an evolutionary mistake. In Europe it died out in 
the Lower Pliocene—i.e. about lo million years ago; in 
Southern Asia and Java it held out till the Lower Pleistocene, 
and in Central Africa to the Middle Pleistocene, 
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Work at Sangiran had to be stopped in December 1934. 
Times were difficult, and the new geological survey of the 
archipelago chat had been started with such enthusiasm, and 
for wlii<£ so many foreigners had been engaged, was sense¬ 
lessly abandoned with no thought for all the progress already 
made. My post as mammalian palaeontologist ceased to exist, 
and I was discha^d. 

But it was impossible for me to drop my work. Atina was 
sent to Sangiran (at this point he Javaniacd Ills name to Atmo- 
widjojo), to keep an eye on tills most imponant fossil locality 
and look out for possible human fossils. He received in all 
25 gulden a montlii 15 were his salary, the other 10 were to 
enable him to purchase important fossils. 

My Dutch colleagues and my crusted wife saw to it tliat 
I received an allowance that would permit me to carry on. 
Ac this critical moment our colleague Teilhard de Chardin 
came to Java. Tdlhard—4 member of the order of Jesuits—is 
a Frenchman and liad made a name for himself with his work 
on the lemurs of the Frencli ajid Belgian Tertiary. He later 
xvenc to China. He was a friend and collaborator of Davidson 
Black, and his name is also closely linked with Peking man. 
Now he was once more on liis way to Cl^ and bad taken the 
opportunity of making a trip to the island of Pitheeanthropus. 

Sangiran also made a deep impression on Teilhard. He 
advised me to get in touch with the Carnegie Insdmtiou of 
Washington, whose President, John C. Merriam, was a well- 
known American palaeontologist. I wrote Dr Merriam a long 
letter setax^ out my palaeontological and personal difoculties. 
"I have", 1 wrote to Washington, "found anew fossil locality 
here in Java; if a Pithecanthropus is to be found anywhere, it 
will be hece.*^ 

To my surprise and delight, Dr Merriam began to take an 
interest in Pithecanthropus. He sent me an invitation to attend 
a congress in Pluladelphia, at the begizming of I 937 t concerned 
especially with fossil man. 
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The meedng in PhiladelpHa was important to me in every 
respect. I made the acquaintance of my American colleagues; 
Teilliard was there too; and it was my first meciing with the 
temperamental Dr Robert Broom, who later caused so much 
excitement witli his finds of man-apes in South Afiica and with 
whom I remained in contact until his death in 1952. But most 
important of all was the fact chat Dr Mcrriam appointed me 
a Research Associate of die Carnegie Institution and placed a 
considerable sum at my disposal to pursue tlic scarcli for fossU 
man in Jav.i. 

TJic first tlimg I did was to write Atma a long letter in my 
best Malay and send him by air mail a cheqiM to finance die 
work at Saugiran. I myself returned to Java by a route diac 
took me to Japan and Qiina. In Peking, accompanied by my 
old friend Young, I visited the site of Peking man ajid bunted 
the drug stores of Pekhig, Nanking and Hong Kong—wjtli 
great success*—for dragons’ teeth. In June I was back in Java. 

The first basket of fossils I received from Sangiran contained 
a striking fragment of mandible that could oiily belong to a 
human. It had been found during my absence, and I at once 
set out for the site. Tins was situated in the area of black clay 
dlrecdy to the cast of Sangiran. The fragment of jaw was 
partUliy embedded in a conglomerate, and ray first impression 
was that it came fiom die hard Trinil sandstone and tliat the 
rains had swept it down into the black clay area. I described it 
as a jaw-fragment of PUkecanrhr^pUi erectus. Criticism from old 
Dubois followed without delay. Dubois had himself discovered 
a small fragment of Jaw, which looked quite difierent, and he 
asserted diat my jaw—which was certainly human—must 
belong to Homo soloensh. This was quite impossible, of course, 
since the Ngandong fauna was absent fi'om Sangiran. Dubois 
would not concede that this jaw-bone could have belonged to 
a Pitkteatthropus. Later we found out that the Jaw did, after all, 
originate in the black clay and therefore could not be Di^ois’s 
Piihtcanikropus. but must have belonged to an older form. 
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Tlie mandible itself is strikii^ly lafge and devoid of chin, 
The whole of the right half of the jaw with the three molars 
and the last premolar was preserved, Tlie rest of the teeth had 
fallen out, and it could be clearly seen that the eye-tooth had 
been small. The most remarkable thing about this jaw is the 
relative size of the teeth. There is an increase in volume iioni 



19 The first Meeartikroyus mandible from Sangiran. Originally 
attributed CO Pilhceanthropus trtctus, it was later evident diat it 
came fiom an older love! and belonged to PilheMniliropus 
medjoktriensis (natural size) 


the front to the back, i,e. the first molar is the smallest, the 
second somewhat larger, and the tlurd the largest of all, Such 
a prinurive arrangement is normal foe the great anthropoid 
apes. In all other fossil human jaws^such as diose of Pddng 
man, the Heidclbcrger or the Neandcrthalet—the last molar is 
already smaller, and in modem man the relationships are 
difierenc again, Here the second molar, too, is gener^y so 
reduced chat the first is the latest in the row. 

This feature rendered the Sangiran mandible eke most primi¬ 
tive fossil human jaw yet found. But we could not convince 
Dubois. 
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when wc began co collect ac Sangiran we said nothing to our 
Javanese helpers about the possibility of discovering human 
remains, although these were naturally the fnds we were wait- 
ing for. The Javanese is very superstitious and dislikes coming 
into contact with human bones. Everythii^ originatu^ from 
the body can all coo easily be misused .for purposes of witch¬ 
craft. If he has a tooth extracted he cakes it away with him aitd 
buries it where he is sure no one will find it. He is also extremely 
careful with hair and nails, and even with worn clothes. Every 
year, even today, the old sarongs, the nail parings and the hair 
of the Sulun ofjogjakarta are thrown into the crater of Merapi, 
so that they slull not M into the hands of anyone who might 
possibly use them as a means of bewitclung the Sultan’s person. 
On the steep hill-side of Sangiran, human bones and teeth were 
continually being exposed by the action of rain; they came 
from old graves, and we had to offer special rewards co get 
them collected at all. 

At the beginning of S eptember I received a letter from Atma 
telling me that they had wifortunately not yet found any 
orang-utan, but that they had unearthed a fragment of human 
skull; and he enclosed the temporal bone of a thick, splendidly 
fossilized cranium. I took the night train to Central Java the 
same evening, and next morning I was at the site. This lay on 
the bank of the Kali Tjemoro, at tlie point where it breaks 
through the sandstone of the TrinJl formation. We mobilized the 
maximumnurnber ofecUeccors. Ihad brought the fragment back 
with me, showed it round, and promised lo cents for every 
additional piece belonging to the skulL That was a lot of 
money, for an ordinary tooth brought in only J cent or r cent. 
We lud to keep the price so low because we were compelled 
to pay cash for every frnd; for when a Javanese has found three 
teeth he just won’t collect any more until these three teeth have 
been sold. Comequendy we were forced to buy an enormous 
mass of broken and worthless dental remains and throw them 
away in Bandung^if we had left them at Sangiran they would 
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20 Tbe Pithettmihnpus skull, seen from below, sKows in fronc the 
remains of the massive supra-orbiul ridge and clear impressions 
of the convolutions of the brain, at the ddc the deep glenoid 
caviry for the lower jaw, and at the back tire rim of die foramen 
magnum aacural size) 


have been ofieied to us for sale again and again I In spice of che 
low price, we used co pay several hundred guilders a month 
for fossils. 

Cautiously we began co hunt through che hill-side foot by 
foot, and soon ^e fragments of skull did really come to 
lighc. Unfbrcunately, they were extremely smad: too lace I 
realized chac my opportunisc brown fnends were breaking up 




The site where Piihc<'mthr0ptis erccius JI was found was 
right on the bank of il« Kali 





The site at Sangiran where Pithcemihropus trtetus III was found 
lay in the typical tufa beds of the Trinil formation. The spot at 
which it was unearthed is marked by the white sola topi 
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tKe larger pieces beiund my back, in order to gee a bi^er 
bonus. I bad the good luck co find part of the frontal bone 
with the eyebrow ridge mysd£ We bunted on into tbe after¬ 
noon and found in all forty fr^ments. It was ali^dy perfectly 
clear that we had discoro^ a new PUkicartikropHS ^ulL 

Wc wound up tbe eventful day with a feast. We distributed 
nee and salt, laid on a gamela^ otchescra, the villagers 
three dancing girls even put in an appearaive. The latter weie 
heavily made up and no longer in their first youth; they were 
S0'<allcd remgengs, who lived outside the village with an old 
woman and were celebrated fbi dten love charms and love 
potions. 

The skuU was carefully reconstituted at Bandung by our 
excellent preparer, Hen Bomaann. It was more complete than 
1 had expected. There was nothi ng misaDg from the calvasum 
save a small piece of the front edge, which was ^nly made 
good by escactly copying the perfect ade; at the back the skull 
was preserved down to the rim o£ the foramen m^num. 
Above all, the temporal r^ons were there, together with the 
ear and the deep glenoid cavity for tlv lower jaw. We had 
found nothing more of the free and upper jaw. 

Now, the R^ion round the ear is dedsive in answering the 
<jucstion, Man or ape? In the ape the ear lies more or 1 ^ in 
the prolongation of the zygomadc arch, but in man it comes 
lower down. In the ape the fossa of the temporo-maxillary 
joint is shallow, in man deep. It was quite clear that oui skuU 
must be human. But there was more to it chan this. In its 
mighry supra-orbital ridge and the leng^ and breadth of the 
brain-case it tallied so exactly with the frmous Tdnil fossil (it 
even showed tbe same slight crest formation on che frotxcd 
bone and other minor details that m^ht easily have been 
mistaken for individual vadations) that there could be no doubt 
it was a Pithcanihropus skull This find, therefbie, proved 
at last that Pilhecanihropus tredus was human. 

After the skuS had been reconsdtuted I immediasely sent a 
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preliminary photograph to old Dubois. I thought he would 
share my joy that the problem had finally been solved, even 
though the new find did not confirm his current opinion; I 
hoped he would simply declare that his first impression of 
PUhixenihropus had been right after all. I was very much mis¬ 
taken, however. To my horror, I received a copy of an article 



21 Seen from behind, die Pilhccantkropuf skull clearly shows the 
sloping walls of the calvarium. The maximum width of the 
Cranium is at the level of the cars, and not above them as with 
us natural size) 


printed inHoUand, in which Dubois had published the photo¬ 
graph I had personally sent him, together with another 
photograph on which the fngmenis lay side by side. Without 
payb^ any attention to perspective, he bad measured the loose 
fragments and come to the astounding conclusion that the same 
fragments as fitted together in the cranium had become smaller 
by 10 and i8 mm. He indirectly accused me of having frked 
the skull. He was, however, compelled to admit two facts: that 
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the skull was human, and chac the cranial corves were gimTlar 
to those of his Pitheecruhropus. 

A sharp protest 1 sent to Hodand was not accepted for publi¬ 
cation. But Dubois was prevailed upon co reffacc his assertioa. 
He did this in a maimer that was almost more to me 

than his oiiginal remarks. He did not wish, he wrote, to in¬ 
sinuate that I had intentionally altered the shape of the craiuum 
in putting it together; the skull consisted of so many fragments 
that even he, with fifry years’ experience in this field, could 
probably not have reconstructed it in its original form. 

This last comment was sheer nonsense; for the skull was 
more chan i cm. thick, and for this reason it was child’s play 
to fit the pieces together. Above all, the interior of the cranial 
vault was practically intact; we had only to fill a few holes in 
the surfree with plaster of Paris in order to obtain internal casts. 
Since all the plaster of Paris is coloured black in our iilusendon, 
it is difficult CO form a clear picture of the skull from this 
alone. 

One of the objections raised by Dubois was that the new 
skull was too lofry for a Pilheomihropus. In his find he had 
intcepreted a piece of bone projecting from the right side as 
the remains of an ear-hone^why. is not dear, for it is evident 
from the plaster cast of the skull that the car must have come 
much lower. As a result the cranium was frr coo low in recon¬ 
struction. Our find completely confirmed Weinert’s view that 
the car must have been situaced a great deal lower down, and 
we were later able to prove by the most modern meaais chat 
our new skull had been correctly reconsdtuced. Under the 
X-ray the cranial sucuis, which had grown together and were 
no longer visible from outside (except in the temporal region), 
stood out clearly, and their uninterrupted course was the best 
proof of the accuracy of our reconstruedoo. 

In the meantime, however, the soundness of oui incerpceca- 
tion had been confirmed from annthi*r quarter. A peculiarity 
which Pitheamikropus shares wifri Sirumikropus is the striking 
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tliickness of tke cranial bonea, already mendoned. The convolu¬ 
tions of the brain are much more clearly marked on the inside 
of the cranium than is the case with modem man; it is as though 
the growing brain had been so forcibly cramped by the sk^l 
that the convolutions had pressed into the bone. In any case, 
our End yielded a particularly fijic brain-cast, the study of 
which was undertaken by Prohor K. H, Boumau of Amster¬ 
dam. Working in conjunction wiili the celebrated anatonxist 
Aliens Kappers, he was able to establish a very clear concor¬ 
dance between the eases of Pithe<fmthfOj>us I and II not only in 
die splicrc of cerebral convolutions but also in die rajuificadon 
of die arteries, which are generally subject to particularly 
marked variations, This showed not only an outer but also an 
“inner” resemblance between the two Pithecanthropus fossils- 

Thc speech cense is localized in the third Eontal ccnvolu- 
dou, known as “Brocca^s centre”. Dubois believed that it was 
already clearly demarcated in Pithecanthropus; other scientists 
were more cautious. That Pithecanthropus could speak—and was 
not, as Haeckel thought, a Pithecanthropus alahs —is rendered 
probable by certain anatomical peculiarities of the lower Jaw, 
CO which we shall return later. 

The origmal shape of the cranium was easily icconsntuted, 
and so it became possible to measure the aanial capacity. Tliis 
proved CO be only 775 c.cm., and it was undoubt^y a fjJIy 
grown individual, for the cranial sutures, with the exception 
of those in the temporal region, had all closed up. In modem 
man the cranial capacity is normally between 1,350 and 1,500 
c.cm.; the smallest crania of Peking man and also of Solo man 
have about r,ooo c.cm. Hence this skull possesses the smallest 
cranial capacity yet recorded in fossil man. This, c^echer with 
the massive eyebrow ridges, points to the extreme primidveness 
of our Pithecanthropus. 

Now, Dubois, when he rejected die human characcct of 
Pithecanthropus, cast fresh doubts on Sinanthropus, which he 
held CO be a degenerate Neandenhaloid. The new End at bsc 
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gave vs an opportunicy o£ diiecdy comparir^ Pithtcanthropus 
with Sirumihropus. So 1 re c ei ved an invitatioD &Dxn Processor 
Weidenreich at Peking to come to that dry with tlie new 
Pithecanthropus. We made the journey at the beginning of 193 p, 
and there, at the RockefelleT Instiruce, we were finally able to 
examine the afirnitTM of these two primitive humans. 

We laid out our ^ds on the large table in Wddenrcich s 
modem laboratc»ry: on the one side the Cfaincse, on the other 
the Javanese skulls. The former were bright yellow and not 
nearly so streaky fossilized as our Javanese material; tliis is no 
doubt partly owir^ to the het that they were mucli better 
protect^ in thdr cave the Pithecanthropus finds, which 
h fl j been embedded in sandstone and cu&. Every detail of tlic 
originals was compared: in every respect they showed a con¬ 
siderable degree of correspondence. Ute Eontal bone is more 
rounded in Sinanthropus, and therefore the continuous supra¬ 
orbital ridge stands out more sharply than in Pithecanthropus, 
but in compensation the latter's posterior parietal bone is more 
arched than m Pektng rnan. A d^ression the size of a coin in 
the posterior parietal regioo, vi.riMe in Pithecanthropus HI and 
ns^y witfak^n for an individual variation, was found in 
exactly the same form in Sinanthropus ^knll £. The two 
types of fossil man are undoubtedly dosely allied, and 
^vidson Black's original cm^eccuie that Sinanthropus and 
Pithecanthropus are related forms—against which Dubois threw 
the whole weight of his authority—was folly confirmed by 
our detailed compari5<^ Unfortnnaedy. our carefully docu¬ 
mented joint statement couLl only be published in a much 
abridged form, on account of rite war chat had meanwhile 
broken out in Europe. 

Sangiran proved an unusually productive locality. In 1938 
a small piece of a juvaiile Pithecanthropus skull was found in 
the tufa of the Trinii levds south of the hill-cop, about ^ mile 
fiom the 193 7 site. Now offidaSy designated Pitheeanihropus III, 
it consisted solely of a fiagment of the occiput and the two 
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parietal bones, of which only one was complete. In modem 
man this bone is much longer than it is high; in Pithecanthropus 
it is roughly square. The cranial sutures were still open, despite 
the fiwt that the cranial bone was already 0*5 cm. thick. Close by 
the road at Khkilan we had found isolated maxillary teeth from 
skulls otherwise totally destroyed by weathering, and it cook 



iz Stone implements from the TriniJ level at Sangirac (| natural 
size) 


more than a year before we had obtained four maxillary teeth 
belonging to one and the same jaw. They were no larger 
the same teeth in modem man. At another site a first lower 
premclar was found, the duplicate of a Pithecanthropus tooth 
obtained by Dubois ac Trinil. This find convinced us that our 
Pithecantkfop%is must have had small teeth, or at any rate teeth 
no larger than those of modem man or of the Heidelberg jaw, 
unlike the large-toothed Peking man, For this reason alone it 
is unlikely chat the latter, strictly speakii^, is merely a Chinese 
Pithecanthropus, as some anthropologists tend to chink. 

Peking man also possessed took Where did Pithecanthropus 
stand in this respect? Prolonged search Med to bring to light 
anything of the sort in the skull level, but we unexpcctciy 
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came on some primitive stone implements a lictlo higher in 
the profile. 

The best site was the summit of a tall hill north of Kiikilan, 
on the top of which lay an accumulation of coarse gravel, 
containing implements, unfortunately without accompanying 
fauna. At other points, however, we found the same iiupl^ 
ments accompanied by Truiil fossils, which convinced me that 
the main group of tools originated fi:om the Pithecanthropus 
level, although no fossils were found with them. 

The instruments arc small and obviously consist of flakes. As 
is usual with such pieces, one side is smooth and shows only 
the bulbar or "conchoid” cone displaying the concentric rings 
laid bare by percussion. The other, more regular side has been 
retouched, or at least shows signs of use. These tools are 
ejctremely irregular in shape. They are practically all scrapers. 
But there are ako a few simple points, and one or two speci¬ 
mens have been so finely worked that they are entitled to be 
called primitive borers. The material is silicated limestone, 
yellow or brown, with a fine, lustrous patina that bears witness 
to their great age. 

Our implements can be only indirectly compared with those 
of Sinanthropus^ since the latter employed a different material 
^^uartz—and hence a differeiit technique. None the less, a 
certain basic resemblance may be observed. Europe has yielded 
similar primidve flake tools of great age. They belong to the 
so-called Early Clacconian—after the sice at Clacton in Essex 
—and date foom the interglacial period between the second and 
third gladatioosi hence they may well be coeval with our 
Sangiran culture. 

Workers in China had the good fortune to meet Sinanthropus 
at home, so to speak; that is to say, they found a spot where he 
lived and where he left behind his refuse and tools- In Java we 
have not yet been so lucky, and consequently we are not so 
well informed concerning the old gentleman’s habits of life as 
we are about those of his Chinese contemporary. 
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Furtker surprises At Sangiran were tke spheres of black glass 
we discovered while locking for scone implements. These 
spheres, too, have a long history. They are ^miliar iivm 
Australia, where—like any other shiny object—they are picked 
up by emus and later appear in the contents of the birds’ 
Stomachs. Darwin was already struck by these so-called austr^ 
litCA. Similar glass balls, their surfaces quccrly corroded, were 
found duru^ prospecting for tin on the island of Billiton off 
Sumatra^ and received ll:c name billitoniccs. They have also 
been found in Malacca, Indo-Chinn, on the islaiid of Hainan, 
in Borneo and the Pliilippincs. Ac first glance die material 
resembles obsidian, a black volcanic glass, but dicy occur 
chiefly in districts where there are no other signs of volcanic 
activity. Besides which, obsidian always shows marks of crystal¬ 
lization, and when stroi^ly heated it swells up through the 
expulsion of gas, turns light in colour and porous, and becomes 
pumice-stone. A billitonice consists of pure glass, and when 
heated it melts in great drops. Chemically, coo, there are 
certain marked differences. 

Nowadays it is believed—here too, of course, there are 
learned doubters—that these billitonices are of cosmic origin. 
Not a single case of a glass meteorite is known from historic 
times, but in the geobgical past they seem to have descended 
on the earth fl:om space in huge swarms. The remains of one 
swarm of grecu meteoric glass have been found in Europe—in 
Czeclioslovakia. Here, in the heart of the Central European 
glass industry, people first thought chat the curiously shaped 
litde pieces of glass derived from prehistoric or early medieval 
glass-wocks, although they were always and only found in 
river gravel. They were not recognized as meteorites until 
1900. These European glass meteorites must have frllen in the 
Tertiary epoch—some 20 miUion years ago. 

Our billitonices arc certainly very much more recent- All 
the finds have been made on the surface or in cm placers and 
gravel terraces. Here at Saj^an we found them for the first 
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osTM in asocucion with fossils Aat provided i pointer to theii 
geol^ical age. They came from the upper Tiinil levels. Not 
undl 1953 did we come across acotbei fossil locality, on the 
Philippines, in which biHirnnitgs were likewise associated with 
(he ccccK of sc^odom and dephants. indicating that this site 
was the same age as our Javanese one. It looks, therefore, as 
though cowards the end of the Middle Pleistocene a tremen¬ 
dous rain of billitonitcs, consisting of several swarms, foil on 
our earth in the area between Australia and Soudi China, 
Malacca and the Philippmes. 



23 Glass meteocice from BiJUcon Ha n'l with curious markings. The 
smooth side is probably the mie that strud: the ground (approx. 
) natural riae) 


Meganthropus and kis Contemporaries 

^ Shoetly AFiEE THE dixovcty of die second Pitheamihropus 
erectus skull, the problem of the Modjokerto rhild was solveA 
At die end of 1939, only a week before I was due to leave for 
Pekii^, Rusman, another frithful collector at Sangiran, sent 
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zne a thickly encrusted upper Jaw; and the remaining cranial 
&agmaics that were Ibund reached me a few months later in 
Peking. We were very lucky to have all the pieces together 
there, for Chu, the head preparer at the Rockefeller Insdtuce, 
who was accustomed to the hard limestone crusts of the Sinan¬ 
thropus site, prepared oui finds with h^edible padence and 
skill. 



24 Fragment of upper Jaw of Piihetandiropus modjokerlmis. Lefe the 
state of the oci^ixaJ; r^ht, the recomtmctioiL Note the definite 
gap beeweea canines and indsors (4 natural nze) 


We la nded up with the major pordon of a thick, coarse 
skulk of which only the feontal secdon and the upper part of 
the fece were missing. Here again the signs of a violent death 
^ere unmistakable. The hW part had heen crushed by a 
mighty blow, and in ptar« the bones were not broken^ but 
tdescoped one over the odter. Such a phenomenon is only 
possible with feesh bone: after death the bones rapidly lose 
f hfi f plasdcicy and simply feaecuie. 

The upper jaw was abo bcokoi, hoc had to some e xt en t 
retained its original shape. Iheie were die same huge teeth we 
knew &om t^ lower jaw we had originally ascribed to 
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Pithe«mthropus ereaus. Here again the relative size of the teeth 
difeed &om that of modem man. The second upper molar 
proved larger than the first, a feature normally characteristic of 
apes. The canine was not strikingly large, but it stood out above 
the rest of the teeth, and was worn down both at the front and 
back, 80 that it had a pointed, chisel-shaped crown. But the 
most remarkable feature of the jaw was a gap between the 
eyc-tceth and the two outer incisoR, a gap of 4 mm. on both 
sides of the jaw. 

This space is known to anthropologists as die “simian 
diastema”, although it occurs in all animals widi large canines. 
When the jaws axe closed the point of the hig lower canine fits 
into the gap—otherwise the animal would not be able to sliut 
its mouth. 

It was the first rime such a primitive characteristic had been 
observed in a fossil man—for the structure of the nasal aperture 
and the region round the ear left no doubt chat the skull was 
human. Modem man, and all recorded upper jaws of fossil 
man, had always shown a continuous row of molan, canines 
and incisors, unlike the apes. Many anatomists went so fiir as 
to see in this an essential distinction between man and the apes. 
And now this theory was exploded. It was very much the same 
thing as had happened with the famous intermaxillary bone, 
which is clearly visible in practically all animals, but has grown 
firmly together with the rest of the upper jaw in man, and is 
therefore no longer distinguishable. At the end of tlie eigh¬ 
teenth century the Dutch anatomist Peter Camper saw in this 
a ftmdamental dive^ence between man and the apes, while the 
great Goethe took a particular interest in the intermaxillary 
bone, because he was firmly convinced that there could be no 
difierence between man and the other mammals as 
c^ards the structure of the skull. 

The extent to which man's dentition, with its almost smooth 
molars and the small eye-teeth, is original has long been a great 
point of controversy. There have always been anatomists who 
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doubted the connadon between man and tli£ anthropoid apes 
or poc the diTison of the two groups very ^ back in the 
geological past. And rntre a flat crown-rdief and small canines 
are in truth primitive (but naturally only if they arc original), 
these anatomises labelled man a primitive form chat had little 
or nothing to do with the spedalized apes widi their comply 
cated molais and la^ canines. 

One of the few palaeontological laws states that primitive, 
older forms arc generally smaller chan their spedalized dcsceti- 
dancs. If modem niau*s denddon is amiirii^ to be primitive, 
then fossil man’s dendcMm must have been similarly constructed 
and smaller. Many anihxopol^ists who supported this view 
assumed that the living pygmks represented the most primitive 
human type, and they e3^ccmd diat fossil man would prove 
to have b«ai more or less a p^^niy. 

The new did not in dtf least bear out this theoretical 
conception. The Neanderthalec had la^, complicated teeth, 
and Hddelbe^ man, thou^ his dentidon was not essentially 
different from that of modem man, had an enormous, massive 
jaw. This was enough for many anihropologisc to dismiss 
these two types of primidve man as “collateral foims" and 
exclude them &om ^ fomily tree of modem man. And now 
every new rind of fossil man turned out to have a b^e, 
complex denddoD. P^ing man showed a singtrbr, extremely 
mcricate crown-relicf, but, at least his dental arch was sdll 
human. Now here was the new Pitkeamihropus possessing not 
only much too huge and complicated teeeh, hut also a pointed 
canine and even a simian diatf^ma- Had we up to now dis¬ 
covered only colbteral branches of the human fmuly tree? 
This is highly improbable, and a glance at the new finds clearly 
shows ch^ ^ old hypotheses are no longer tenable. 

Even in modem man there are soil certain indications that 
he once possesed a much more powetful ranine. Hiey can 
only he observed in the milk teeth, and some time back 
Professor Remanc of Kiel, after detailed study of the dentidon 
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of children, came to the conclusion that the modem dendcon 
must have been preceded by one with very mucli larger 
canines. His findii^ did not lecdve the attention they merited, 
however. The new discovery showed us that he was right. 

The idea that there is something besdal about large canines 
is a typically European conception. Amongst many pciniiiivc 
people they are a proof of vigour and strength, and above all 
a sign of demonic powers. Many South and Central American 
demonic figures are given higlily developed caniiics, and die 
same is true of Soudt-East Asia. I am thinking here of the 
temple guardians of Siam, the raksasas of Java and Bali and the 
demons, the hiifos, of which there are both good and evil ones. 
Javanese dancing girls when playing elic part of demons paint 
huge canines on tlieir feces, and tlic wicked witch Rangda on 
Bah has enormous rusks and a fiery torque that hangs down 
to her belly. The New Guinea Papuans imitate canines by 
inserting pigs’ tusks in their noses (sometiines they arc ersatz 
tusks made of shell) And the magnificent spirals wliich the 
Maori warriors of New Zealand used formerly to tattoo on 
chdr cheeks were in all probabilicy a fencifd clabonrion of 
symbolic canine teeth. 

It may be assumed that man’s earliest forebears, wJxo originally 
lived in the tropics, fed mainly on feuit, as the great apes do 
today. That they could not have been good v^etarians without 
big, sharp canines will be evident to anyone who has been in 
the tropics. For tropical fruits ace distinguished by thdr espe¬ 
cially thick rincls, perhaps as a protection against the numerous 
insects. The orang-utan, Hvir^ peacefully in the trees, has few 
natural enemies: he uses his la^ canines for opening the 
thick-skinned durian fruit as well as in self-defence—and it is 
a moot point which of these uses is primary and which is 
secondary. 

During oia: comparative studies at Peking we could not 
quite agree whether the new Pitheatnihr^pus skull represented 
a Pithecanthropus erectus or a new type. Weidenreich pointed 
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to the marked sexual divergendes becweai tlie male and female 
skulls ofPeking man and believed ibat the 1^37 skull belonged 
to a female spedmen of Pitheamtkropus ereaus (as also the Truiil 
skull), while the new might be that of a powccflil male 
individual of the same spedes. As we were of different opinions, 
we omitted any r efer ence to a species feom oux joint des^pdon 
of the new discoveiies, calfmg all the Pitheamthrepus finds so 
far known simply PUheun^mpus. Tbe Trinil skull was desig¬ 
nated Pilhucaruknpus /, die first sluiU fiom Sangiran Pithcettn- 
thropus II, the small skuIl-fi:agmcQt of 193 S Pitheainihropus III, 
and the large new dn^ll PithetmthrepHS IV. 

On my return to Java I went as ^iiickiy as possible to Sangiran 
and got Rusman to diow me the spot at which the latest 
cranium had been found. It unqueSQonably lay in the topmost 
layer of black day and chesefore bdonged to an older horizon 
than the two skulls found earlier. Now, the black clay is coeval 
with the Ejetis Icvek of East Java, fiom ^^lich our “Jfonk)’* 
mo^cittrtffuis came, and it became clear diat this must be an 
adult skull of the sam&. group. Stratigraphic differences had 
now been added to the morphok^kal dtfiereiLces that disdn- 
guished this group feom Piiheamihrvpus ereous. That it must 
be a Pithecarukrepus, and a more primidve Pitheeanihrapus than 
the ereaus, was evident; at a fuch one might even daim that 
here was a new genus, becuise of its extraordinarily primitive 
dendtxoo. I therefore described the skull as Pithecanthropus 
modjokertensis. 

During the war Wddeareicli, in New York, once more 
compared the plaster cast of the skull with his Sinanthropus 
finds and also came, mdependcncly of myself to the conclusion 
that the skull could not bdong to eredus. He coined the new 
name Pithecanthropus robustus and believed that this new form 
also came feom the Trinil levels. The name madjokerlensis, 
however, bad already been coined in 193 d, and for this reason 
alone had priority over robustus, which was employed for the 
first rime in 1945< The feet that Weidenreich used the name 
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T^ustus in a lai^ number of poptiUr works, while the same 
find is described in my books as modjohertensis, has unfortunately 
caused some confusion. 

The denrioon of the new Pithtcanthropus was much la^ct 
than that of modem man and even surpassed the jaw of Peking 
man. Did men exist witli even larger jaws? The problem liad 
cropped up for the first time when wc discovered the huge 
tccA of Qiganiopithecus in the Chinese chemist sliops. 

In Sangiran wc often canic across tlic lai^c, licavily wrinkled, 
and therefore easily recognizable teeth of a fossil orang-utan 
that no longer occurs in Java. Wc also found other large tcctli 
that looked much more like Jmman tccdi; nevcrtliclcss, it 
always seemed doubtful to me wlicthcr hmnans with sucli 
enormous jaws could really have existed. The fust time one 
of my workmen sent me at Bandung the fragment of a 
grande lower jaw was in spruig 1941, during the war. This 
jaw had been found not for from the sire of the modjohertensis 
skull and in the same level. Ic was the size of a gorilla*s jaw, 
and still contained tluee teeth—the first molar and die two 
pftmolars. The eye-tooth had unfortunately fallen out, but the 
alveolus was stiU in place and proved that the latter niust have 
been relatively small- The premolars resembled chose of Peking 
man, and the first prcmolar did not show the specializatioii 
caused in all apes by the la^ canine. There could be no 
doubt that this massive jaw was human. For at least a week 
1 carried it about in my tiouscr-pockec, looking at ic again and 
again with critical eyes to make sure that I was not mistaken. 
In spite of its size, which seemed much too great for a human 
jaw, cverydung about it was human. The second premolar 
had only one root, as befitted a human (in apes this tooth has 
two roots), and on the inside of the jaw behind the chin there 
was a tiny protuberance that would have delighted the heart 
of any anthropolc^t. 

This was the rudimentary beginnu^ of the so-called spina 
mentaiis. To this spine are attached certain tongue muscles chat 
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requii(d for moTiog the tongue at will and are indhpenr 
sable in producing articulate sounds and hence ardculate 
speech. Anglo-Saxon anthiopolo^sts &equently refer to this 
little outgrowth of hoDt as die ft<ie7tw£wn ^miaU. No ape 
posseses such a tubercle; ieis chacactaisnc of man alone. In rare 



t$ Fragmoit of lower jaw of Megatth<tpits (oatuial size] 


cases it is lacking feom lelks of modem man, because it was 
only cartilaginous and has therefore not been preserved. We 
can already observe it in the jaw of Heidelberg man, and it is 
alftfi present in Peking rnan This area is unfortunately missing 
feom our Pitkmmthropvijiw, but we must assume the tubacle s 
existence—a fair development of the speech centre, which is 
localized in the third left feontal convolution, is dearly visible 
in the brain-cast. 

The presence of the spina menialts is quite suffident positively 
to classify this Jaw as biiTnan. We named diis new primitive 





The landscape of Sangiraii» Central Java. The terraced rice fields (h/f) lie on tin* clavs of the Djeris levels; 
the slopes consist of saixdstoites and tufas of the Triml formation. Lx the background, the volcano Lawn 





The reconstTucted 4ipp«r jiv of PiAeomtiiropus irutJjoieerttiisis 
(cetrfre), compared wicb du of modem man (n^hf) 

with the cotkODUOUS denol arcade, «Tid that of a gorilla {teji) 
“simian diastema” (marked by arrow) 
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man M^anthropus palaeojavaiiicus, “Th« Great Man of Ancient 

J >9 

ava • 

As already stated, this jaw is certainly as large as chat of an 
adult gorilla, from which it is immcdiatdy isdnguished by 
the absence of the large canines. Whether Meganihropus himself 
was as large as a gorilla we do not know, since no further bones 
have been found. But it is not impossible. There ate some 
anatomists wlio deny chat such gigantic jaws necessarily imply 
gigantic stature: in domestic animals disharmonies between 
size of body and size of jaw have been observed, my view 
there ace no grounds for assuming anytliing of the sort in man, 
for no comparable case is known iir the wliolc group of the 
Primates. Among anthropoid apes the little chimpanzee has 
the smallest and die huge gorilla the largest jaw, while the 
orang-utan comes in between, We arc therefore justified in 
describing Meganthropus as the Java giant, as has already been 
done in America. How big he was is diificulc to estimate; some 
credit him with a height of 8 feet 3 inches, but any reliable 
calculation of has height must await the discovery of some part 
of the thigh or shank. 

The China giant, Gigemtopithtcus, must have been larger still. 
Dubois was always very interested in the ratio between body- 
weight and brain-weight, or size of skull. When I showed him 
the huge teeth on the occasion of my visit to Haarlem in 1936, 
he astounded me by exclaiming: ''Gigemtopitheats must have 
weighed at least 56 stone. But thac*8 impossible/* Then he 
looked at the tooth more closely, witli a great deal of Iwad- 
shaking, and said nothing. In popular rcconstruaions 
pitheeus has been given a height of it feet 6 inches, but this 
naturally is pure frncy. 

In 1939 we found another fragment of jaw in the black clay 
at Sangiian which must have belonged to a huger mandible 
than that of Pithecanthropus modjokeriensis. There were some 
other striking divergencies too: the section through the cliin 
region was d^erent and the crowns of the teeth showed more 
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folds. The jaw difecd from that of the 1941 Meganthropus, 
but my guess was that it belonged to a female and the large 
jaw to a male. 

War with Japan was already in the air. Since people in Java 
liad not su£cienc interest in relics of primitive man to put them 
in a place of safety in the event of trouble, 1 sent plaster casts 
of the new finds to Professor Weidenrdch in New York—at 
the very last minute, as it turned out—so dm these, at least, 
should be preserved if the worst came to the worst. Weiden- 
ceich immediately recognized the importance of the new finds. 
The rumour went round chat I had been drowned; and os he 
did not wish to wait any longer, he described our primitive 
men on the basis of the casts. Since these did not show every 
derail, and as Weidenrdch'had no knowledge of the condkions 
under which the pieces were unearthed, his conclusions were 
only partially correct. He could not do much with the afore¬ 
mentioned jaw-fngment—indeed, he even supposed it to 
belong CO an aberrant ape, Not until later, when 1 brought tire 
original to New York and we were able to prepare it better, 
could I demonstrate to him that the Jaw was human, while he 
convinced me that it was too differau from Mfganikropus to 
belong CO the same species. Since we had bocli been mistaken 
I named this new form of primitive man Pithecanthropus Mus. 

The presence of various types of primitive man side by side 
in the black clays is very remarkable. From our observations 
it appears unlikely that they came 60m diffeccnc strau and 
therefore beloi^ed to dificrent periods. We must not lose 
sight of the fact chat, as we have already seen, the Malay fauna 
is composed of diverse elements, namely those that were 
originally Indian and those chat were originally Chinese. Of 
these the former are the older and certainly go back to the 
Tertiary; while the Chinese, with die orang-utan and the tapir, 
migrated to Java just at the beginning of the Pleistocene. In all 
probability the two zones already possessed their own form of 
primitive man, aod these two forms met in Java. 
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The discovery of giant forms of man is of tremendous 
imponauce to our knowledge of die human story. We must 
bear in mind chat they dace from the Early Pleistocene and arc 
therefore older than Peking man or Heidelberg man, to say 
nothing of the Neandertlialei. Thcsc> in &cc. are the oldest 
known human remains. Tiunr age may be csdmaccd at a 
nunimum of 500,000 years, 

If wc compare the various jaws of the primitive man of the 
Pleistocene, it is manifest that our dentition has become very 
niudi smaller since then. This conclusion positively forces icielf 
upon m. Wcidcnrcfcli lias expounded his ideas on this point at 
length in various papers, and notably in liis popular book. 
Afcs, GioiUs and Men. He regards QigantopUhccus as more or 
less die initial form and then assumes a Chinese and a Javanese 
line of development. He sees in Peking man the direct progeni¬ 
tor of the Mongols, in Pitketanthrepus the forerunner of Solo 
man, and in the Utter the primordial form of Wadjak man and 
of tlie Australian aborigines. His views have found litdc favour 
with anthropologists: we have already seen that Gi^antopitkecus 
is neither geologically old enougli nor is his dcnciuon suElciently 
primitive for him to have been the parent of the race. 

During die war our investigations at Sangiran had to be 
abruptly terminated, and by the end of December 1941 all 
activity had ceased. The Japanese occupied Java, and all the 
hnds $0 far described had to be placed under their supervision 
in the Geological Survey’s big safe. Wc very circumspectly 
substituted plaster casts for some of the originals. The casts 
were extremely well made and to lay eyes almost indistinguish¬ 
able from the originals. We had mixed finely ground brick 
dust with the plaster of Paris, so chat even in the event of u^ury 
the break would remain nicely dark, as in a 'genuine fossil. Wc 
switdied the skulls, so that if the contents of the safe should one 
day vanish eastwards a few original pieces, at least, would 
remain in the country- The new finds, which had not yet, been 
described and were unloiown, were housed with neutral fiiends 
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Swiss geologist and a Swedish JournaUsc. Showing great 
temaify, my wdfe retained the ptedous upper jaw. All the 
finds survived the war. Our Swedish ^iend, fi^an'ng a house 
search one day, puc my collecQoa of teeth—which included 
those of Pilheomihvpus and OigarUo^tkeaa —in large 
bottles and buried th^ by n^ht in his gaidea. 

Noc until aher the war did we leam chat our American 
hiends had made a lasMninuce proposal drat the original finds 
should be moved to America; but their offer had not been 
accepted. 

The end of the war found me in a Japanese pdsoncr-o^war 
camp on Java. I was gracefiil to find my hide femily in good 
health, and happy that all our mamdal had survived the war. 
Only one of die Solo had been carried off to Japan as 
a birthday present for the Bmpcroc; it survived the ait raids 
and was found again affer the war. We had mfbrmed the 
American Intelligence Sovice of our loss, and one day, when 
I was working in New York, a yow^ officer appeared un¬ 
expectedly and with a police bow handed me back the skull. 
So today the whole Solo fiunily is once more complete. 

The situation in Java ai^ the war was such chat it was not 
easy to get news to WddenrekL He was glad to hear ffom us, 
since wc (and the finds) had been given up for lost. Ac his 
suggestion the RockefidJer Foundation and the Vtkiug Fund 
(now the Wenncf-Gren Foundation) generously invit^ us to 
New York; the magnificent American Museum of Natural 
History hospitably offered us a work-room, hi S^tember 1946 
we arrived in New Yoik, vjhete Weidenrdeh was anxiously 
awatCLQg ui From him we heard fbc die first that all the 
Peldng man material had been lost 1 now b^an to realize 
how lucky we had been with our Javanese finds. 

I worked with Weidoreich for almost a no t ber year and a 
half—he on the Solo skulls, 1 on the Pitheeantkropus material— 
undl I returned to H nlland in 1948 to occupy a in 
palaeomol^y at the Utuveraty of Utrecht. Unfortunately it 
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was not granted to Wddenrdch to conclude his work: he died 
unexpectedly in 1949. The disappearance of his SinanAropus 
material, which could not be traced in spite of the efforts of 
many official bodies and muse be regarded as irretrievably lost> 
had upset him mote than we guessed. His inumacc knowledge 
of nearly all the important £cds of fossil man in our dme made 
him an audiority of the first rank, and by his detailed, careful 
and thorough description of the Sinniuhropin material he 
performed a lasting service to our knowledge of fossil man. 

The Japanese occupation of Java had forced us to drop our 
work in Sangiran at the beginning of 1942. Noe iindl ten years 
later was Dr Pieter Marks, a lecturer at the University of 
Indonesia in Bandung, able to visit this promising fossil bcallcy. 
He found more than 14 cwt. of fossils waiting, which had been 
carefully put aside for us through all these years—and once 
more a human jaw 1 This was a Mtgat\thopus mandible with 
an almost complete dental arcade, unfortunately somewhat 
crushed and with only one tootL The Jaw is just as massive as 
the first one of 1941 and proves that MtgtmihopMi is unques¬ 
tionably a type on its own, and not merely an aberrant 
individual. The new find exhibits, even more clearly than the 
first fragment, a likeness to the South African half-men, the 
australopithedncs or “Southern apes'*, of which more will be 
said later. 


The Stones of Patjitan 

MBGANTiaoPus and Pithecanthropus modjokemnsis were prob¬ 
ably unacquainted with tools; worked dakes, chipped from 
larger fragments, arc known to us from Pitheomtkrapus crertwf, 
and from Solo man only stone balls, a few bone implements, 
and several icicgularly frshioned sharp stones. But we also 
know something else about Java. Because man began at a very 
early stage to m^e his implements from the hardest stones he 
could find, so that in many strata so lixiviated that they are 
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devoid of all bones and all organic substance stone implements 
have been preserved, we know of man’s existence in areas 
where no human fossil has ever.been, or is ever likely to be, 
found. In India, particularly in the Madras district, large masses 
of river-clay and sands have been transformed by tropical 
weathering into tacky red clay called "latcrite”, yet implements 
of lued quartzite are by no means rare in these strata. 

In Java it was no easy task for man to £nd suitable material 
for making his implements. The most prevalent kuids of scoJie 
—limestone ajul volcanic stone—are virtually useless for this 
purpose: but in the hinterland of the great Lawu volcano hot 
springs of water widi a high silicic add content have appeared 
in connexion with volcanic eruptions. The limestone has thus 
been largely "sllicified”, that is to say. turned into a hard, 
flint«like substance which splinters easily and gives very sliarp 
edges. This stone is ideal for implement-making and was uideed 
long used for this purpose. Its limestone odgui is in many 
instances easy to recognize, as the fossils—chicHy corals ajid 
shells—present in the stone are likewise silicified. 

At some places in West Java die springs containing silicic acid 
have filled fissures with successive thin layers of this substance. 
Hence the formation of agate where there is difforcntly coloured 
$rrati£cadon. and of chalcedony in the absence of such layers 
but where various centres of growth and impurities have 
produced a splendid cloudy effect. Chalcedony is usually 
whitish, but may where there is an admixture of iron be 
yellow or even dark red. 

As has long been known, large quantities of scone imple¬ 
ments from the Lace Scone Age are to be found in the Punung 
and Pacjican district; but it was only in 1933, during a joint 
reconnoitring expedition with Dr Tweedie of the Raffles 
Museum, Singapore, that we discovered the first implements 
of a much more primitive type, namely, hand-axes. These 
axes, of which more will be heard later, are large implements 
and were always worked on two sides. The most perfect of 
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them are almond-shaped with a sharp cucdng edge all round: 
in che more primitive form they ate thicker and the underside 
is not worked- They vary ia size from approadmacely lo to 
30 cm. Such axes were long known from Europe, Africa and 
India, but it was surprisii^ to frnd them in Java. 

The Punung region lies in die sexahed Southern Range, the 
Gunung Kidul, and more particularly in the area called 
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Gunung Sewu, the Thousand Moisntains, after che thousands 
of small limestone mountains which give the landscape such 
a characteristic aspect. The Southern P^ar^ is for the most 
part barren, as the water runs away so swifdy into che limestone 
fissures that it is too acid here for much vegetation to grow. 
The area 2$ also sparsely populated because the Javanese do not 
care for districts where they cannot lay out irrigated rico-fields. 
In prehistoric times, however, this area lay much lower; we 
were fortunate enough to find several fissure-fillings near 
Punung containii^ numerous molars of pig, ox and tapir, and 
this points to much moister conditions. Ac chat tune, coo, 
there were large rivers which must have lefr behind substantial 
sand and gravel deposits. Later, however, the whole of this 
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limestone plAtesu <iiS2ppe2reil and the water-level sanL Heavy 
erosion took place, causing dte disappearance in their cum of 
the majority of thes e deposies. There is hardly anything left of 
the finer sand and gravel masses, but la^ stone implements 
made of hard matenal recnaiiKd in the river-beds. 

Ic was in crossing a practically waterless river-bed during the 
dry season that, to our gre^ astonishmenc, we ibund a h^id- 
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axe. Minute invest^tkoi at that spot, with the assistance of 
numerous youc^ people ftom a nearby kamp0n£, yielded 

three chestftjls of stone implements within a few hours_the 

b^innings of an enonnoos collection made in the course of 
several years in the Pummg district. Typol^ically, these hand- 
ares must originate ftom strata of dificrent ages, but it was not 
possible to find a ^>ot in the immediate surroundings where 
there was any recognisable stiaaficacion. Most of £e imple- 
menrs are therefore, as we term it. in secondary interment; 
which unfominately made oniaveOing of the various geological 
culture horizons i ndi c at e d by the hai^-axes impossible. 

The most primitive forms are ordinary rou^ river-stones 
with a sharp cutting edge imparted to with a f^ strokes. 
The hand-axes are very clumsy and dx butt end is left 
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untouched so that such “hand-axes’* can indeed beeHttCually 
grasped in che hand. Others are finer in shape, thinner and ‘mth 
a continuous cutting edge. The butt end of these must have 
been coveted with some material sudi as resin or clay, as is 
sdll done by the Australians with their stone knives. Perhaps 
diese hand-axes were set in a handle, of wliich naturally 
nothing remains. 



a8 Big rostrocarinatc implement (scraper?) from Punung, Central 
Java 

The discovery of this hand-axe culture brought Java out of 
its isolation and so Meditates comparison with the hand-axe 
culture of oclier lands. Unfortunately, not one of our sites of 
fossil mammals in Central and East Java has produced even 
a single hand-axc, so that it is stOl somewhat difiiculc to place 
this culture correctly in geological chronology. Most probably 
it should be placed between the strata containing Pithecanthropus 
erectus and the more recent geological hoiizon containing Solo 
man. It is known that the latest hand-axes in Europe were 
made before the last Ice Age b^an. After this, an entirely new 
culture arose in which implements were made foom flakes, 
whilst in the mote recent strata the very varied range of instru¬ 
ments of Homo sapiens is to be found. In Africa, the course of 
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derelopment followed iou^)ly the lines, but in JavA such 

more recent culture 4 evels &om the to Age are so £&x lacking. 
It is therefore possible that ihn hand-axe period lasted some¬ 
what longer, as m some parts of Central Afiica. la iPagitan 
large implements resembling hand-axes are to be found with 
one absolutely flat feet. This type has become well known 
feom more recent deposits in C^tra] Africa, hut sonic other 
implements characteristic of such strata arc not ^countered in 
Java. And yet there is probably some connexion between tlicm. 
for, as wc have already seen, there is also a possible anthropolo¬ 
gical link betw e en Afeican fossil humans of the Rhodesia and 
Saldanha man type and our Solo man. Here we arc couffonted 
by one of the greatest problems of Javanese prehistory as yet 
unsolved. 

Pa^itan has in the space of a few years produced an enormous 
amouzu of material in the shape of hand-axes. Wc ourselves 
had more than fifty chestfuls in Bandung, most of wluch, 
deposited later in I^akarta Museum, have also uuibrrunately 
been lost. At times we found so many worked stone sees that 
every stone of la^er proportioas appeared to be an implement, 
So much so chat I began to doubt my own judgment, and it 
was not UQol later, when 1 saw the Afiican sites with their 
inconcdvahle wealth of artcfects, that I rcaliacd I had not been 
so overwrought as 1 imagined! The mbabitants of Papuan were 
rather superstitiously timid about collecting these curiously 
shaped stones; so, to save fece, my collector said that we needed 
them for medicinal purposes.... 

Very cautiously, drawing comparisons with hand-axe cul¬ 
tures known in Europe and elsewhere, we are now endeavour¬ 
ing to unravel the various cultufe 4 evcls rypologically. The 
bulk of this woik is being caaied out by our fiie^ Professor 
H. Movius of Harvard Universiry—had already visited 
us in Java, where he also saw the sites—cegether wuh the young 
prehistorian H. R, van Heekeren, t^io is soil <** >tb\^ri a r rically 
operating in Java. 
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The Ciatit and thi Teeth oj the Ughtrung 

Wb havb almady become acquainted -with various fossil 
buniaus from Java, and will now try lo bridge the gap between 
them and the modern popuUdon of tills beauti^ idand. 
Indeed* the various types among our ancestors* whose acquam- 
cance we have made in this book, did not immediately follow 
upon one another, and between the different frnds there may 
lie wide geological gaps. We do not know which forms come 
from outside—certainly the oldest, bat which are thesee—and 
which from Java itself. We are chary of drawing ‘^genealogical 
lines”. Tliere was thought to be one such conrinuous line from 
Pithecenihropus through Solo man and Home waijdkens'M to the 
Australian, but when one speculates on the migrations and 
racial intermingling that must have taken place in the past few 
thousand years in Java rhi< becomes more coi^ectural. 

What do we know of the history of the modem roan of 
Java, of the advent of Homo sapiensi In Europe he put in an 
appearance a good do,ooo yean ago* when the last Ice i^e 
was already past its zenith and Neanderthal man had 
disappeared. 

We do not know exactly how it happened in South-East 
Asia. In any event, Neanderthal or closely analogous forms are 
known neither from Ausoalia nor fr^m the islands east of Java. 
We may therefore assume that they were not yet able to build 
ships or rafts, nor travel any long distance.^ by sea. Seeing chat 
Java was continuously connected with the mainland of Asia, 
none of the fossil humans of Java ever needed a conveyance to 
reach this place. 

Probably the oldest form representative of our type in Java 
is the Wadjak man mentioned eadier, who was found in a rock 
fissure in the Wadjak marbles near Tulung^ung on the south 
coast of Java in i8Sp. This find was, as we have already seen, 
the reason for young Dubois going to Java from Sumatra. 
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Duboii then took the Wadjak finds to Europe, but did not 
work on them until 1920. 

The remains of two Wadjak skulls are known to us; the 
exact geological age is unknown, but is probably not great. It 
is highly improbable that the skulls are Pleistocene, tliac is to 
say, from the end of the Ice Age, as Dubois thought. Thece 
arc still a few neck vertebrae accaclicd to one skull, from wliicli 
it may be inferred tliat we arc dealing witli a burial. The site 
has unfortunately yielded no implements, 

Wadjak man is well supplied with grey matter (1,550 c.cin.) 
and has no supra-orbital ridge. The Curve of the jaw is remark¬ 
ably large, but the dentition itself is not primitive. According 
CO Dubois such a b^ jaw proves tliat Homo wadjakciisis ate more 
animal food chan the Neanderthal who, accor^g to him, muse 
have been a vegetarian. This all seems highly improbable, 
because it must have been easier for Neanderthal man during 
the Ice Age in Europe to obtain desli chan to come by other 
food, whereas Wa^ak man lived in surroundings where he 
had fresh fruit at his disposal the whole year round. 

Dubois has already described Wadjak man as a "Proto- 
Australian", and it is true rhat In 1940 a skull of apparently the 
same type was found at Keilor, just outside Melbourne, in 
Australia. 

There are grounds for supposiitg tliat the Australians, in 
whom we tliink to recognize Europoid elements also, must 
origiiuUy have come from Asia. Australoid skulls ace said to 
have beat found in India, but $0 for. uofortumcely, no descrip¬ 
tion of them has been given. The route followed by die 
Australians to their present abode is indicated not only by our 
fmds on Java, but by skulls from New Guinea. 

For nearly fifty years Wadjak man, discovered by accident, 
was the only known "prehistoric” inhabitant of Java. 

The remains of ancient Hindu culture, with its temples and 
inscripciODS, reliefs, statues of gold, silver, bronze and stone— 
perfect in symmetry, a symphony in beaucy of form, springing 
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from a piofbimd mysdc realm of thought, $0 fendnatcti the 
archaeologut at work ta Java tKat he hardly had an eye for 
other problems. As bte as 1920 Van Eerde writes of die "total 
obscurity of IndonesiaQ prdiistory". It is due to one luan, 
Dr Pieter Vincent Van Stein Cailcofels, that it did not remain 
so. Sttin, also called "Tuwan $6tan" or “Tuwan Raksasa" by 
his Javanese fnends (a refemu is, as we have already seen, a giant 
of Hindu mythology, of fearsome extent and la^c cyo<eeth) 
and known among the Europeans usually as "Ivan die Terrible** • 
was already a legendary figure m hts lifetime, and in my day 
undoubtedly the best-known European not only in Indonesia 
but in the whole of South-East Asia, More than six feet call and 
weighing a good 24 stone, he would have made a striking 
figure even in Europe: among the slightly built Indonesiaiu ho 
was a giant! His appearance was accentuated by his black beard, 
which was already begmning to cum grey when wc first met; 
by his long bam—except m special dreumstances, he had his 
hail cut only once a year, preferably on the dace of the Battle 
of Waterloo—by his deep and very sonorous voice, and parti* 
cularly by his k^ and at the same time merry eyes, fer Stein 
was fond of a joke. With a poker-fece he would calk the 
greatest imaginable nonsense, Just to see how much he could 
get people to believe, and he could come out with pungent 
and witry repartee. Stories about him are legion! 

It is only natural that anyone of Stciiis size must have an 
unusxiaJly la^e appedte. If he was going on a journey be would 
bring for radons for four persons, which be himself calmly 
devoured. In Manila he once ate, for a wager, everything on 
the extensive menu, first from top to bottom and then fiom 
bottom CO cop. Twenty bottles of beer and two of Hollands gin 
a day were not too much fer him. I sdll have a bulletin of 
the Prean^<f“Bo^ in Bandung issued on May 19, 1933, in 
which it is stated chat Mr Van Stein Callenfels confirms chat 
the beer of the Archipel Brouwo^ of Batavia is the bet in 
South-East Ada! Everyone understood the joke and laughed, 
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no one taking offence. He Had an innate horror of total 
abstaincR. At the time of the Prohibition he was conversing 
with an American colleague ou the subject of human races. 
“I only know two,” said Stein. “And what arc they?” inquired 
the American, intctesccd- “Very simple,” replied Stein, “one 
drinks beer and the other whiiy.” “Which do I belong to, 
then?” the American wanted to know. Whereupon Stein said 
very afiably, “My good friend, I am talking of anthropology, 
not zoology 1“ 

Scciii possessed incredible powers of ccnccncradon. We once 
put liini to the test. He could simultaneously read a book, carry 
on a conversation aisd overhear a second conversation. He was 
a genius at languages and his knowledge of Javanese parti- 
cuUrly was so thorough chat he could tell from a n^n*s dialect 
which part he came from. He was a specialist in Sanskrit and 
knew numerous old Javanese tales and legends by heart, 
narrating them like an accomplished actor. High-placed 
Javanese were pleased to invite liim to stay, and lie would sit 
of an evening in the higpen^opo —an open structure with only 
a roof—surrounded by the whole village, celling of princes 
and raksases. 

Although Stein also began by studying Hindu archaeology, 
he gave this up to devote himself to the much less specuculu 
subject of prehistory. He not only carried out excavations in 
Java, but also invesdgaced shell-hills in Sumatra and the Malay 
pcnilisula and made a penccratu^ study of the Toalas, a 
priinitive tribe in the Celebes. Stein’s collections arc for the 
most part in Djakarta Museum, but only a fraction of his 
sdcnti£c work has been published in pcofcssioDal periodicals. 
With his huge thirst, Stein needed money, and so many 
reports of his were published in the papers, especially the 
Surabaisike 

Scein did pioneer work in the archipelago. For a long 
time he bad to work alone, and it was not ucdl later that 
Dr A. N- J, Th. i Th. van der Hoop, geographer and aviator. 
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attached to the Prehistonc Department of Djakarta Museum, 
came to join him, also as^^hortly before the war-—Dr W, 
Willems. In 1938 we saw Stein for the Last time at a congress 
in Singapore, where he was workii^ at the RafEes Museum. 
He was at the time suficring from a huge tumour on hh back 
(lie proudly sent us a photo, his last, of this) which would not 
heal and as a result of which he died on April 27 at Colombo, 
aged only fifry^foor. His heart could stand the strain no longer. 



29 Bone spatulae, Sampuog cave, Ccnoal Java 


When the manager of his hotd found him in his room, his 
wallet and the g^ watch presented personally to him by the 
King of Siam hid already disappeared. ... 

The first site to be further considered here is the Guwa Lawa 
grotto near Sampung in Madiun (CentralJava). L. C. J. Van £s, 
one of our colleagues in Bandung who was very interested in 
prehistory, had found a g;rotto here in January I 92 d under 
projecting rocks, and had h^im to excavate it. He had other 
more important work to do, however, and passed on this site 
to Stein, who worked on it from 1928 to 1930. It is said that 
Stein fine dug a new trial pit and only ndica this was deep 
enough to keep beer reasonably cool did he begin on die 
actual work. 

Stein found three diHerem strata which it is difhcult to 
delimit one from the other. The cop stiarum. besides several 
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modem objects of receixt date, contained a few stone axes. 
According to Stein, this stratum belongs to the Lace Neolithic 
period. The Neolithic or Late Scone Age is generally charac¬ 
terized by ground scone iniplejncncs and earthenware. In 
Europe che Neolithic period precedes cite Bronze Age: in New 
Guinea the Papuaiu still live in die Neolithic. In Sampung, 
beneath this stratum, there is one containing many bone imple¬ 
ments—dat and pointed spatulas, mostly made &om the horns 
of che kidan^, a small deer-like animal of Java, as well as awls 
and harpoon tips. In the lowest scracum, to our astoiiishinciit, 
tliere came to light scone arrow-heads, niosc of them wicli a 
concave underside foniiix^ a short barbed hook. In these 
strata, rubbing-stones and potsherds were also found, &o chat 
che whole complex must be ascribed to die Neolithic period. 
The lowest scracum tests partially on old rivet and swamp 
deposits. 

In all strata there were numerous very rough scone Impl^ 
ments and innumerable crushed bones. Most of these are of 
che banceng, che Javanese waterndeer, the kidang mejidoned 
above, pig and rhinoceros. Remains of ocher kinds of animals 
are more rare, but amongst them are several no loiter extant 
in Java. There is a hare corresponding to a species &om India. 
This hare, it is true, still occurs in che neighbourhood of Bogor, 
where the former Governor-General’s palace stood, and for this 
reason it used to be believed that it was brought to Java from 
India in days gone by, like the Indian axis deer, which are still 
CO be seen in che palace park. It now appears chat our hare 
arrived in Java earlier. A piece of che jaw of a clouded leopard 
was also found; this leop^ still cxuci in Sumatra but is extinct 
in Java. The same applies to che Sumatra elephant. Prehistoric 
renuins of these have been found on che tin islands of Bangka 
and Billiton, so that there is reason to suppose chat these two 
islands formed a bridge to che Malay peninsula. The most 
interesting animal of the Sampung fauna is, however, che 
ikamin, the "brow-antlered deer" with the Ladn name of 
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Rueervus eUi, i scriking anioul whose anden curve degaotly 
to above the eyes, as in the reindeer. This deer sdll exists in 
North MaJaya, Burma and IndO’China. but does not occur in 
Java either as a fb$si 2 or as a living animal. There must therefore 
have been a land-bridge ac some dme between the Ngandong 
period and the present, connecting Java widi the mainlarvl of 
Asia, a bridge which probably disappeared only a few thoiuand 
years ago. 

Of the three culture Koriaons of Sampung, that containing 
the bouc implements Is certainly the most interesting. This 
culture is al^ known from other places in Java, such os 
Bodjonegoro, and &om a grotto near Sitobondo excavated 
by H. R. Van Hcckeren. as wdi as from the Malay peninsula 
and Indo'China. It may be asumed that this culture was 
formed by a population grotip other than that using the stone 
axes, and there is reason to suppose that this group must have 
been of Papuan type. 

At Sampung several skulls have also been ibund; they were, 
however, in a bad state of preservatioQ. Haese have been 
described by Professor £. B. Mijsberg. who noticed disdnee 
dissimilarities from the Javanese and a resemblance to the 
primitive group of Vedd^Dravidas-Australians, to which the 
Papuan-Mclanesians also belong. Hie Papuans at present in¬ 
habit Hew Guinea, the Melanesians the surrounding islands: 
the two groups arc closely related. A striking charac^dc is 
their coarse front and back teeth, which are somedmes larger 
than the maximum found amoc^ the Javanese. 

These Papuan-Melanesoids are peculiarly distributed. Ac 
Chou K*ou Tien, neai Peking, we find in the sanse hill which 
yielded remains of Peking man, grottoes with much more 
recent contents; and it is here that a skull has been recovered 
which, according to Weidenrekh, shows disanct Melanesian 
features. This skull is believed to onginace from the Ice Age. 
which would make it the oldest of this type. Farther south, 
Melanesian influences are to be detected in Indo-Chioa, and one 
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30 Scone adxes from Java. Primitive types and typical **quad- 

ran^ular" adscs. Right:“^k'’ 'with criangulac cross-secdon. l^e 
specimem at die botcoixi Ckw. Bandung, Western Java 


of the most imporunc finds was made by Stein in the Malay 
peninsula and likewise described by Mijsbe^. Tliis was a 
complete lower Jaw found iti a shell-hill at Guak Kepah in 
Welleslay Province, so large and wide and with such definite 
characterisdes that it can immediately be compared with chose 
of the New Caledonians (New Caledonia is an island south¬ 
east of New Guinea), who arc r^arded as an ancient Melanesian 
population group. Now, the New Caledonians use fiat, round 
or oval stone disks as special symbols of d%niry (sometimes 
made of a green jade-like material) with two holes pierced in 
them, the disks being tied to a handle with string. Furthermore, 
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inch, scone disks, likewise pierced with cwo holes, are also 
known prehistoric sices in the Maky peninsula. There 
ace grounds enough, chereibre, for assuming chat New 
Caledonians also passed through the Malay peninsula on their 
way to their present abode. They must at chat dme already 
have possess e d their characteristic physicaJ peculiarities, as well 
as objects definitely characteristic of their culture. 

Perhaps the Australoid populadoa moved eastwards under 
prcssiue from this Papuan-Mclancsoid wave, while the latter 
In their turn disappeared &om Java before the advancing Malay 
peoples. 

To revert to the Papiun*Iike pc(^)lc: the Papuans in general 
use scone axes with a lenoodar or oval cross-section, the 
‘*iVaUenbeir, in contrast to the typical Indonesian stone axe, 
which usually has a st^uarc cross-section asid is accordingly also 
known as the square or oblong arc. This was ta ken to be a 
fundamental difierence, and for this reason Stein always 
expected to encounter in Java, mo, an older stratum contain¬ 
ing axes of the Papuan type. However, this never happened: 
either the Walzmheil was introduced into New Girinca fi:om 
elsewhere (which is difficult to imagine) or this axe owes its 
origin to contact with bidonesians, but with a change in the 
original shape due to the dffierence in material. The Indonesian 
axes are mostly made of a kind of flint which splinters easily 
and in which angular forms can be produced without much 
difficulty by chipping and retouching; whereas the Papuans 
must have used very hard and tough stone which cannot be 
worked in this way and had to be ground, so drat the form 
is naturally more rounded. There is a distince resemblance 
between the most extreme forms—Indonesia and New Guinea 
—the only essentiai diflerence being that the former are angular 
and the latter are rounded off; such cultural contact b therefore 
very likely. 

The diverse and at times very &«rinflring octets of art flom 
New Guinea are possibly not a purely nadve product. The bee 
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Professor F. Speiser. curator of the Bchnograpliical Museum 
ac Basle aiid one of the greatest connoisseurs of the art of New 
Guijica> always attributed to certain art forms a strong influence 
from the east. This applies above all to the “korwar** style of 
West New Guinea, as well as to the remarkable "beak" style 
of die Sepik district. (The Sepik River flows into the sea about 
hal&way along the north coast of New Guinea.) Tlic human 



31 Stone arrow-heads from Neolithic strata at Punung, Central 
Java {Ufi). and fragments of stone bracelets from western Java. 
The bracelet at die cop is made of chalcedony, that at the 
bottom, with rim, of green jasper 


representations of this region have in many instances a remark¬ 
able beak-like nose. Speiser suspects tl^ to be due to an 
influence that reached die Sepik area via Indonesia: he believes 
chat this beak may be derived from the Indian god Ganesha's 
crunk. I personally consider this rather unl^ely and am 
more inclined to attribute the beak to the influence of the 
Indonesian garuda (the garuda is a magic bird and the steed 
of the god Vishnu). Garuda masks axe still widespread in Bali 
and Java. Moreover, a small mask design encountered in Java 
on the upper edge of the blade of a k^, near the hilt, ahows 
a marked simiJacicy to certain masks from the Sepik district. 

To revert once more to Sampung; it has already been 
remarked that stone arrow-heads have been, found in the 
lowest formation. It is a striking foct that these do not occur, 
as is usual in Europe, along with the axe, but apparently beloi^ 
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to an older culcure-level. Correspondingly, m eke Punung 
regiem, with which we nude acquaintance when discussti^ 
Ivmd-axes, we invahahly £nd separate workshops for anow- 
heads and axes (fsrsc noticed by Steia} which were therefore 
never made together at the same spot. 

The typology of the Javanese arrowheads has never yet 
been properly sorted out. We loiow them on a convex, 
straight or concave base, made a chipped-off flake and 
worked only along one edge or unilbrmly along both edges. 
In the most complicated type, only Mie side of each edge has 
been retouched. 

The Javanese arrow-head constitutes a problem in itself, for 
the only directly comparable type occurs m Japan. Neither In 
Indo-Oiina nor in the Malay peninsula has anything of the 
kind been found. The arrow^ieads of Celebes are completely 
difleiect, kavir^ either a tang, or being rriangiilar with a 
serrated edge, which does not occur m Java. On the other 
hand, <«Tni1ar heads are known &om Australia, where, partially 
set in a short wooden or bone shaft, they are used by Warda 
man as digging implements. 

At present, widely diHerenc peoples and tribes inhabit the 
Greater Sunda Islands, and it was probably much the same 
durii^ the Neolithic period, altho^h the Australoids and 
Papuan-Meianesoids have now been driven out by the Malays. 
Thfi Malays came in at least rwo great waves, ftnt the Proto- 
Malays su^ as the Dyaks of Bc«neo, the Toradjas of Celebes 
and the Teoggetese of Java; and later the Deutero-Malays, to 
which group the Sundanese, Javanese and Madurese in Java 
bebng. 

But before, and perhaps simulcaoeously with, the Proto- 
Malays other peoples entered the ardupelago, definite remains 
of whom have so Cu not been discovered in Java, but vdio had 
in all probability been there. I refer to the Pygmies, a small race 
with an average height of less than five Imc, woolly hair and 
n^roid features. They still exist in the interior of Luzon, the 
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largest of the Philippine Islands. I refk also to the small but 
smooch-haiied Veddas, still to be found in their purest form 
iu Ceylon, and to whom the Toalas of Celebes are probably 
related. 

As we have already seen, stone axes of the “square" type 
have been found in the topmost strata of Guwa Lawa. 
Professor R. von Kcuie-Geldcm, one of tiae greatest experts 
in the preluscory of Souels-<£asc Asia, lias drawn attciiuou to 
the &ct that in Asia the area of Indonesian languages and that 
oftlie prclusccric axe culture arc practically idended. Although 
neither a language nor a culture need be intriiuically linked 
with a population group, wc nevertheless have grounds for 
assuming that such axes were also made in Java by a Malay 
tribe. 

Stone axes arc known throughout Java as gkdek (teeth 
of the lightning) and as batuguntur (thunderbolts). It is remark¬ 
able how the present population refuses to regard them as 
utensils, attributing to these axes a supernatural or^in. Strangely 
enough, it is the same with the pr^toric bronze axes found 
in West New Guinea round Lake Sentani, which are also 
regarded as magic objects. 

lightning is dmded as being a big animal concealed behind 
the clouds which bices trees, thereby losing its teeth. One is 
told in all seriousness over and over again that the axes were 
found in a tree-top, and even in the scientific catalogue of the 
National Bthnographical Museum at Leyden it is stated, under 
Javanese andquidcs: “No. 2579, axe found at Malang in a Ficus 
luccscens in a rice-field." If a Javanese finds a stone axe, he will 
keep it with sedulous care. Occasionally a stone axe is also to 
be seen set in silver and worn as an amulet, In West Java, axes 
are immersed in water—the bigger the axe the better-^d this 
water is then given to the animals to increase their strength. 
This is done particularly with rams, which arc set to fight one 
another in the Suada Islands. These ram fights are the occasion 
for heavy becdi^, as happens with cock-fighting in Bah. 


THB GIANT AND THB TSBTR OF TSB UGHTNXNG 1)5 

As has already been noted, the Javanese scone axe usually bas 
an oblong cross-section; rounded forms are care and represent 
uniuushed spedmens. The most prinucive (bnns, probably the 
oldest, are still somewhat irregular; then we have a similarly 
pricnicive group with an almost square cross^ecdoa. From this 
cype we can easily derive the later two main &rnu. One 
becomes flatter and may even be very thin with straight lateral 
&CCS, while in the earlier versions of the other the upper sur&ce 
is rounded ofl*a little; bter an incesmediate form arises, bounded 
by two sharp btcral which give this type of axe or pick 
an almost triai^ubt cross-section. We may well say “bter*' 
here, for these axes axe sotnetunes of such fine material as 
petrified wood, chalcedony and ^ace and are so beautifully 
polished and finished ^hag it is obvious that they are connected 
with the final phase of the Javanese Neolithic period. 

Many of these exquintely bcautifiil axes have never been 
used: we can only surmise the purpose for which they were 
made. Nowadays we can still sec on some of the Polynesian 
islands ceremonial axes which are not utensils but symbols of 
dignity, while in New Guinea b^e and exceedingly benud- 
fiilly finished axes are used as a medium of barter, pbying a 
pardcubcly important part m the buyis^ of a bride. Professor 
Bos suspected that our Javanese axes were also perhaps intended 
as a medium of barter, Le. a kind of money. Perhaps they were 
also used to conjure up rain, fet in Javanese eyes the clouds in 
the stones symbolize clouds in the sky. That we are indeed 
justified in suspecting the eidscence of rain-making rituals is 
shown by the large kettledrums of the Indonesian Bronze Age, 
which are embellished with fish and water-birds and generally 
have large bronze fiogs sitdi^ oo the top, as symbols of water. 

As to its form, the Javanese stone “axe” ts seldom an axe 
in the literal sense. The upper and lower surfeces ate slightly 
divergent, so chat the blade is perpendicular to the handle. 
In form, therefore, it corresponds to the pa^ol of the Indo¬ 
nesians, which is used in tilling the soil Perhaps, thezi, our axes 
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were partly agricultural implements and partly woodworking 
tools: small stone chisels were particularly suited to these pur¬ 
poses. The type with a cutting edge parallel to the liaiidic is 
rare and therefore clearly a copy in stone of a bronze axe. 

In die Southern Range near Punung, Stein also found large 
workshops wlicre stone axes were made. Here, where raw 
material was immediately available, we find tliousands of axes, 
whole or brokai, in all stages of manufacture. First a lump of 
stone was diaped roughly into a square witli the aid of another 
stone and dicn, probably with pieces of bone or liard wood, 
painstakiigly retouched. Tliesc as yet ungrowid axes, called 
"blanks”, were tlicn traded and only ground and polished by 
the user himself. In Java, polishing was probably done witli 
young bamboo leaves, which contain microscopic quartz 
crystals and therefore make excellent polishers. 

Ocher characteristic objects of the Javanese Neolithic period 
ace stone bracelets made of chalcedony. A workshop for these 
is known in the region of Karang Nungal, south ofTasikmalaja, 
on the south coast of Java. Here not square but round "blanks” 
were made, these being then ground and carefully polished. 
There is a second type of bracelet, bur tliis is always made of 
green jasper, perlups in imitation of jade. A hollow bamboo 
cane is used to bore out die centre on both rides, so that a 
narrow ridge remains on the inner edge. A third form of 
bracelet has been found only on one occasion, but there were 
so many specimens that this may be considered a special type. 
Li the course of the geological survey in the Ardjawinangun 
region near Gundi in Central Java, we found rings made of 
thick Tridaena dam shells, whi^ arc still used nowadays in the 
Pacific as material for bracelets and axes. Our Javanese bracelets 
of this material were shaped somewhxt like a short cylinder, 
bored out on the inside and outside. 

Among the more important sites of the Neolithic period is 
the Bandung district. At the present day the lowest part of the 
plateau is still very swampy, and in preltiscoric times there must 
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32 Miaolitkic ohnaian imptemmti fiom Btndut^, Westtrn Java. 
Scrap<n, blaHck borcn md poioo 


have bccu a lake here. The plain was cut of and the lake 
dammed by a scream of lava from the Burangrang volcano. 
Later a clefc was com in this nacural embankment by the 
Tjicaroem River, $0 thac the lake ran dry. In Sundanese tales, 
the lake of Bandung soH plays a role and probably, amongsc 
ochet things, the name of Udjimgbruag. a place east of 
Bandung, is also a reminder ofit, for **Udjung” means “Cape". 
Round this prehistoric lake we now finfl numerous prehistoric 
sices. The material used i^r making smaller implemencs Is 
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chiefly obsi<iian» black volcanic glass, which is ibund in large 
quanddes ^cher ease in the neighbourhood of Nagreg. It 
occurs, however, mainly ui chc form of small volcanic bombs, 
which is probably why the implements remained so small, so 
that we may speak in this connexion of a ‘'microlith” culture. 
At the sites we And thousands of obsidian splinters, while small 
knives, scrapers, borers and arrow-licads are easily recognizable. 
We regularly conic across small arrow-heads wit); a diameter 
of only 3-5 mm., probably kept so small because blowpipes 
were used to dispatch die arrows. Wc sdll And blowpipes— 
and, as far as I know, this is unique in Java—being used in 
discdccs quite close to Bandung; these arc shorter than die 
Borueo ones, being usually no more chan a yard long; further¬ 
more, we fmd die remains of rough earthenware and the 
characteristic, sometimes beautifully finished axes. Some Swiss 
colleagues also discovered moulds for metal objects on the sites 
near Oago, north of Bandung, during the war; so that here, 
too, we must be in the final phase of the Neolithic period. 

This beings us to the point at which the Stouc Age runs into 
the Bronze Age, and the latter lies outside out present dis¬ 
cussion. 

But there still remains one last population group which wc 
must consider here—the friendly Polynesians, who are prob¬ 
ably related to the Proto-Malays. Nowadays the Polynesians 
inhabit the islands in the Pacific situated within the huge 
triangle formed by Hawaii in the north. New Zealand m the 
south and the smaD, difliculc-to-locate Easter Island in the cast, 
not far from the coast of South America. With their primitive 
ships the Polynesians succeeded in teaching both these and the 
intermediate groups of small islands long before these were 
"discovered" by clieEuropeans: Easter Island (called "Rapanui" 
by the Polynesians), by the Dutchman Roggeveen on Bastet 
Day in the year i^aa; Hawaii, by the English explorer Captain 
Cook in 1778. To their amazement, the Europeans found 
all these for-flung islands already inhabited by a relatively 
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bomogeneoLu population. Where bad ie originalJy come 
The problem of the provenance of the Polynesians has recently 
become acute again. The Morw^ianTlior Heyerdahl att e mpted 
to show by his Koo-Tlki Bxpedicion that America muse have 
been their place of or^in, and he published his sdenhde 
ladings under the title of Amfricm Xniieru in the Padju. 

We have no wish to disparage the $p<»Dng achievements of 
Mr Heyerdahl, buthb scknnfic findings have not been received 
with enthusiasm dthcr by echndogists or archaeologists. It has 
long been known that the P^^icsians muse have been in 
contact with South America. The rivre, a short, dat scone club, 
so characccrisck of New Zealand, has more than once been 
encountered in prehistoric graves tn America; but such contact 
can never have been close. The Polynesian languages are 
directly related to Malay languages (formerly they were re¬ 
ferred CO as "Malayo-Polynesian”, nowadays this term has been 
replaced by “AusDonedan*'), and East Asian prdustory, espe- 
ciaily chat of Formosa, che Philippines and Indonesia, still 
provides the key to the Polynesian culture. 

As has been clearly dem<mstiated by Ocley Beyer, it is paid- 
cularly the stone axes the norchem Philippines that enable 
us to recogniae a distma connexion with PolynesU [chiefly 
Hawaii) which, until the advent of che Europeans, was sdll in 
the NeoHdiic stage. The shape of certain weapons and Imple¬ 
ments, moreover, leads one to suspect that the Polynesians must 
oc^inally have known metal ol^^cts, but that such knowledge 
was lost through migration and isolation, so chat they subse¬ 
quently fell back on the use of stone implements. 

Ac least one of the Polynesian migrations eastward must 
have started from che Philippines. What part che southerly 
Indonesia played in this migration still remains to be solved. 
There is a striking similancy betwem the decorative art of 
Borneo—spiral mooB and masks with long, tolling toj^ues— 
and that New Zealand. The inhabitants of che Mentawai 
Islands which Lie oS che west coast of Sumatra are, according 
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to Keane, the closest to the Polynesiaas. h has even been 
suggested chat, on linguistic grounds, there is a link berweeu 
the names of‘Java" and “Hawaii”. 

During the last war the Geological Museum of Bandung 
received two scone axes of the Polynesian type said to have 
come &om Serang, situated at the western end of Java, opposite 
Sumatra. Circumstances at the tune prevented fnrdicr Invests 
gacion into the origm of these interesting iuids. 

In the southern part of Sumatra, never readied by Hinduism 
and only later by Moliammcdasiisin, old inoci^ liavc survived 
on fUnics and cloths. Some of clicsc motifs must assuredly go 
back to the Indonesian Bronze Age, as we are &miliar with 
similar representadons and omamentadon &om bronze objects. 
On diese cloths representadons of figures luve been foujid, 
very probably idols or images of deidcs, with gapii^ mouth 
and wearis^ curious helmets, which are practically identical 
with the Aumakua images of Hawaii. Another remarkable 
textile motif consists of bird-men that vary as to the position 
of the hands. 

Thi^lasf motif brings us back again to laster Island, whose 
huge stone sucoes arc considered to render it so mysterious. 
These are perhaps rather less remarkable chan most people 
imagine, for it is obvious chat the soft volcanic cufii to be 
found on the island made carving tasy and inspired the making 
of these colossi. Much more noteworthy arc the small wooden 
boards covered with hierc^Iyphics which were only very 
recently deciphered- These hieroglyphics consist of simplified 
representations of plants, birds, human beings and bird-men, 
like those of Sumatra, with various attributes expressed through 
their hands. The origin of this script is one of the greatest 
problems of ethnology, for we have no grounds for supposing 
that the people of this little island discovered the script by 
themselves. It was De Hcvesy who compared these hiero¬ 
glyphics with similar si^ found in the preliistoric settlements 
at Harappa and Mohcnjo-Daio in the Indus valley in Pakistan. 
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33 Hieroglyphs: from the Indvs Valley (leji) atod from Easter 
Island (after Dc Heresy] 

34 Characters representug pun, Urd-oun, birds, snakes, etc., &om 
Sumatra (kji) and Easter Island. Note the astonishing sunilarity 
in spice of the great distance 



There is a certain resemblance between these two groups of 
signs, though there is also one very important dsficrence: the 
hieroglyph^ of Easter Island are always in silhouene, whereas 
those of the hidus valley consist only of strokes. It is the bird* 
men of Sumatra who are represented in silhouette and thus 
correspond much more dosdy to those of Easter Island. Apart 
from this, Sumatra might be considered as the startiag''poinc 
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of one of the Polynesian migradom, so chat tlic Polynesians 
perhaps already brought a knowledge of the signs with them 
fi:om Asia, even though this was very largely, but nbt com¬ 
pletely, lost again later on account of dick isolation. It may 
not be out of place to mention here chat the strong in^ucnce 
of die so-called "Megalith culture" is to be traced tliroughouc 
the whole of Folyiicsiaji culture. Large stone terraces, stone 
structures and especially the erection of oblong stones called 
"menhirs'*, singly or arranged in scries, arc aspects of tills 
Megalith culture. On faster Island, stone terraces as well as 
the huge statues point to the induence of diis culture, of whicli 
there is an old ceutre in southern Sumatra. Recently an expedi¬ 
tion under the leadership of Dr Funk of the University of 
Cologne discovered numerous menhirs in this district, one of 
which, on the slopes of Gunung Taaggazuuj, is 6o feet long. 

We may seriously ask ourselves, therefore, whether perhaps 
one of the Polynesian migrations set out foom the southern 
Sumatra-Java area. We are justified in raising the question, 
although it cannot as yet be answered. 


AFRICA 


The liUni of Apes 

R qmains op fossil afbs arc cxcrcinely rare in all pares of 
k. die world—except Ease Africa. As early as 1933 some 
fossil apes' teeth, strongly rcmiiusccnt of chimpaiusec cccth, 
were recorded from this r^ion. Since die London Zoo at chat 
time housed a particularly popular cliiinpaiizcc called Consul, 




35 Lower jaws: ieft, of a modern cliimpanzee; right, of a Proconsul 
from RusiDga. The Utter is devoid of the "simian shelf" in the 
chin r^OQ possessed by all living anthropoid apes (after Le Ores 
Clark and Leakey) 


the new ape was dubbed Proconsul. After the appearance of 
the frrst publication, Dr L. S. B. Leakey, Director of the 
Nairobi Natural History Museum, went ape hunting, ably 
supported by his wife, Mrs Mary Leakey, and his assistant, 
Mclnncs. The most productive hunting-ground proved to be 
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a group of islands in the Kavircmdo Gulf of Lake Victoria 
Nyanza, and particularly Rusinga Island. 

The story of the anthrc|>oid apes is at least as emting as that 
of man and even more obscure. We do not know the imme¬ 
diate ancestor of either the chimpanzee oc the gorilla. And of 
the fossil orang-utan we possess only a few isolated teeth tliat 
may date &om around the bcgiiming of the Ice Age. These 
remains come from Soud: China, the neighbouring territory 
of Indonesia, and Java—all regions in wliidi die orang-utan 
no longer occurs, The extinct orang-utan of the Asian main¬ 
land must have been appreciably larger chan the living species, 
being at least as big as a well-developed gorilla, Of all anthro¬ 
poid apes the oraug-utaji seems the farthest removed from 
man; whether we can say the same of the fossil appears to me 
doubtful. The extant form has probably undergone great 
modification as the result of its isoladon in die confined habitat 
of Borneo and Sumatra, and no doubt differs considerably 
from the ordinal form. 

The oldest recorded ape remains come from North Africa— 
from the Fayum, south of Cairo. They were found in 1910 by 
HerrMarl^ail an unsuccessful German musician who collected 
for various museums, and arc today in the Wiirccemberg 
Natural History Museum. Stutegart. They consist of direc 
fragments of mandible, which originate from small forms 
belonging to three different species and recovered from the 
same levels as yielded the oldest remains of elephant, These 
finds must be approximately 30 to 40 million years old, diose 
made in Bast Africa about iO to is million years, 

But Europe and Asia also had their anthropoid apes. A lower 
jaw with goriUa-like dentition was found in France as long ago 
as 1836 and christened Dryopithtass. The "manlike teeth from 
the granular limonfee of the Swabian Alps’^ described by 
Branco in 1898, belong to another species of Dryopithecus. It 
requires no great stretch of the Imagirution to like some of 
these teeth for human. 




Paismga, where the Procmsiil skull was 
the tree, where ouc colkctor is sc 


The Proanjul skuH from Rusinsa. the only fossil 
yet found. Right: a further cranial a 
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It soon became evident that Dryopititeati must have been very 
widely discr^uied, lor its remains are known from Spain, 
^ypc and India, To calk of “remains'* is perhaps an exa^era- 
tion, foe they axe pracdcaliy all merdy soaps of jaw-bone or 
isolated teeth. A further anthropoid ape was described as i^iVa- 
pilheois. because it came from the Siwalik levels at the ^bot of 
the Himalayas. Lato, we found analogous forms in Spain and 
Bast Africa. The dissemination of the various genera seems, 
therefore, to have been strikingly widespread. 

Ajithropologists, in cheir search for a possible ancestor of 
mai;, have always looked amoi^st the twenty or so varieties 
of anthropoid apes so £ix known. Although the recorded forms 
appear over-spccializcd, it a generally assumed that a &irly 
close afEnity exuts between nun and the Dryopithtcus or 
Sivepithuus groups, hideed Pilgrim, vdio insdeuted the genus 
Sivapithtais, or^inally assigned it co the Hominids. A slightly 
smaller genus, Ramapitkecus, was described by lewis as the 
ptogeoicor of man, but neither of these views has stood up to 
criticism. Nevertheless, the la^e number of genera of the 
higher Primates in India lends support co the belief that Asia 
was the cradle of the human race. 

Another conrinetu char has also established a claim co this 
tide recently is Africa. It is a fra that the oldest simian remains 
are African, and chat the ring\ilar halfrmen from the beginning 
of the Ice Age were found in South Africa. The role played by 
Africa in the evolution of man is not yet clear. The oldest 
elephants are also African, and yet the transirion from the 
primitive forerunner to the type of elephant still extant took 
place in Asia. 

Ac ail events, the earlier phase in the prehistory of the 
anthropoid apes takes place in Africa, and wifrun this prehistory 
the finds in East Africa occupy a very special position. Every¬ 
one who wishes to go deeply into the histwy of man must 
come to terms with ^em. For me it was a great experience to 
become personally -vvith these finds and rites. 




MBBTING PBSHI5T0R1C MAN 


146 

Wc left Nairobi in the nioming of March 7,1951. McLmes 
had offered to accompany me to Rusinga. Nairobi—which is 
inhabited by more Indians than Europeans and whose most 
imposing buUdhjg is not a church but the Aga Khan Mosque 
—stands on a plateau, Tlic road led us first betwccji plajitations 
and past the little Kikuyu villages with dieir round huts; tlic 
land is fiat, with few hills, Sudijily the traveller finds Iniiisclf 
oji che edge of a steep drop, looking down into a depression 
more dian 3,000 feet decpn-ihc Rift Valley, Tlic cartli here is 
fissured by great rifts runnijig from uorcli to south- Tliis 
system of fissures extends jiorthwaids froju East Africa to the 
excremicy of the continent, crosses the Red Sea, and aids in 
Palestiue's Jordan Valley, and must be the most extensive area 
of its kind in the world From thae rifts the molten magma 
rose to the surface, and so we find here various volcanoes, such 
as Kilimanjaro, somewhat farther south, che highest mountain 
in Ainca. 

The road plunges downwards in vast hairpin besnds. In the 
valley itself are a number of smaller mountains, such as Suswa 
and Longonot, whose conical shape betrays tlicir volcanic 
origin- At this point the valley is about 45 miles wide. To 
begin with, die road runs along the floor of the valley past 
various small lakes. First comes Naiwasha, an old crater lake 
that can be admired on Kenya’s stamps; fartlier north lie a few 
other small lakes, on the edge of which a cruse of salt is deposited 
during die dry season. These lakes contain a multitude of little 
watcr-fleas and similar creatures that provide food for cliousauds 
of 1 wig-legged flamingoes, which we saw standing in the water 
fisliing. There was little game—a few zebras, that was all, The 
Italian pruonersnof-war who built a network of modem roads 
here during the war wrought fearful havoc among die wild 
life. Beyond Nakuxa the road rises again. Oa the plateau we 
found large plantations, and it was astonishing to see what a 
European lo^ the British had given to the countryside by the 
style of their settlements. Then wc dcsccridcd again tluough 
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great sisal plantations, and at Kisumu, some 300 miles &om 
Nairobi, we at last readied the shores of Lake Victoria Nyanaa. 
Kisumu is a sleepy little settlement with a luxury hotel mudi 
too large for it, a melancholy reminder of its past glories, A 
few years ago it possessed busy airfields: people Eying from 
Cairo to die Cape used to spend the niglu here. Then aero* 
planes wctc so much improved that it became luineccssary to 
break the journey, and Kisuinu’s Eitc was sealed. 

Our boat was already waiting for us. It belonged to the 
Nairobi Museum and bore the jiamc Miocciie La<iy, possibly 
a disaect allusion to the fact tliat ui a lady age is of no impor¬ 
tance. We sailed cautiously out of the harbour and into the 
Kavirondo Gulf which, altliough it looks ins^nificant on the 
nup, is nevertheless over 30 miles long. 

Our Erst goal was the little Island of Kiboko, on which 
digging had been carried out only a short while before. These 
excavations had produced, in particular, remains of the pig¬ 
toothed elephant, the mastodon, and bones of prunidvc 
chinoccros, but few simian remaim. We spent oiJy half an 
hour or so on the island, since we were in die zone of the 
dreaded tsetse-fly. Fortunately none of us was stung (the sdng 
is so painful that at lease tlic victim knows when he has been 
stung) and as soon as we were back on board oui clothes and 
the whole boat were thoroughly sprayed with insectidde. 
Then we sailed on to Rusinga Island, which is about 6 hours’ 
voyage from Kisumu. 

Rusinga is an idyllic island with a few small fishing villages. 
The boats interested me greatly, as they are-<^traiigcly—con¬ 
structed after a Malayan model, while their painted decorations 
defmitely recall those on Balinese prahus. Malayan uiflueuccs 
must have been at work here, and it is to be assumed that they 
reached this pact of A&ica Eom Madagascar. The interior of 
Madagascar is inhabited by Hovas, who immigrated in pre¬ 
historic times from Indonesia, but have been pushed back from 
the coastal strips by the more maloria-rcsiscauc Negroes. 
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The irradEcation on Rusioga consists of sandstone, tufa aj^d 
deposits from earlier freshwater lakes. Above aU> the volcanic 
elerncQC must not be overlooked, for just as volcanic activity is 
probably the prime reason for the occurrence of human 
remains on Java, so here in Ease Africa it is the fretor to which 
we owe the abundance of simian remains. In otlicr respects, 
coo, volcanic deposits create conditions under which the more 
perishable forms of organic life may be preserved. Thus on 
Rusinga not only have perfectly fossilized fruits and seeds of 
Miocene plants been found, but also—and this, as far as I know, 
is unique—whole insects have been preserved intact. Among 
the latter are numerous locusts (pointing to open grassland), 
deks, the eggHduscer of a large praying nxaiuis, and even 
caterpillars complete with feet, 

We carefully examined the slope that had already attracted 
attention by its fossils, and we actually had the luck to discover 
first a few small rodents* Jaws and then a fragment of a Procon¬ 
sul’s mandible with a canine tooth. We spent the night on our 
boat, and the following day videed the rfa^ffra l fossil bed in 
which Mary Leakey had found her Proconsul skull. There is 
Qochu:^ remarkable about the little hillock. Sut Mes Leakey, 
who had had the firm conviedon chat something special would 
emerge at just this spot, did not give up till she had turned 
every stone and aaually found a skull—the first complete 
cranium of a fossil anthropoid. The discovery caused sudi a 
sensadon that she flew at once to England, where her find was 
prepared and examined in the British Museum. 

Today we know three different species of Proconsul: one of 
them is rather smaller than a chimpanzee, the second about the 
same size as a chimpanzee, while ^ third is as big as a gorilla. 

The lower jaws do not extend as frr back behind the chin as 
in modem anthropoids—they lack the specialized feature known 
as the siinian shelf—hut exhibit in this region the abrupt drop 
chaxacrerude of the human jaw. For this reason some anthro* 
pologists have assumed an affinity between Proconsul and man, 
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and claimed Kenya as the oadle of mankijid (wuh a question 
mark]. Sudi a daim Is cectamly unfounded. It may, however, 
be assumed that the human jaw dispbys xnMe ot^inal features 
than that of the anthropoids, and therefore difien less from the 
primordial type. 



36 The Proccnsul skull from the Rusnga Miocene. It lacks the 
massive eyebrow ridge of the modem anthropoids (afres Le 
Gros Clark and Leakey) 


The cranium found by Mary Leakey difien from all modern 
anthropoid skulls. It has no eyebrow adge, as migkc have been 
expected, and the angle of the orbital plane is leas frontal and 
more lateral. The shape of the nasal aperture is also difrerent, 
more closely resembling that of the lower apes, as is also ffue 
of the cerebral reliefr which at one point, where the brain-pan 
is missing, may scili be clearly seen impnoted in the rock. 

It therefore seems that Proamut represents pcinurily an mter- 
mediate stage between the lower and the anthropoid apes, 
rather than between the latter and man. From foot-bones that 
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have been recovered we can deduce that ic did nor live exclu¬ 
sively in trees, but also moved about on the ground a great 
deal Unfortunately the cranium is ccuslted and the ba^ of 
the akuU incomplete, so that the cranial capacity cannot be 
determined. 

In any case, we have in Proconsul a primitive representative 
of the anthropoid apes, probably dating from a period whcji 
the group had not become differentiated in a simiai; direction 
(i.e. in die direction of the modem anthropoids) on die one 
hand, and in a human direction on the other. Li judging the 
human dentition we are unfortunately confronted by so many 
prgudices, and the criteria we apply are so beset widi theories 
that we cannot say for ccream how fiir the human type of 
dentition might be derived fi:om that of the Proconsul fadeed, 
it is even difficult to classify Proconsul as an anthropoid. The 
dentition alone is enough to prove that the ordinary apes 
belong to a collateral line and by no means represent a prelum- 
nary phase of the anthropoids or even of man. On the other 
hand, there must have been a mote primidve stage below that 
of the anthropoids, corresponding in its general orgamzatioji 
more to that of the ordinary apes. Proconsul may be one such 
form. 

Ocher remains from East Africa prove the presence of 
gibbon-like apes, which, however, have licde in common with 
the gibbons now confined to Eastern Asia. These apes are 
one-sidedly specialized anthropoids of small stature. 

The remains of ordinary apes arc interesting. Our know- 
ledge of the prehistory of this group was previously very 
scanty. The oldest known specimens in Europe came from the 
Lower Pliocene of Greece; this group seems to have reached 
first India and then China only b the Middle Pliocene. Now 
that ilic oldest primitive apes have been found m Kenya we 
may assume that their evolutionary centre lay b Africa. 

Incidentally, apes are not yet endiely extinct b Europe: the 
tailless Gibraltar ape still lives on the Rock of Gibraltar. During 
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the great warm iace^ladal period the same species occurred 
in Wurccemberg. Other PleiSb>cexK macacos existed in Italy, 
Prance, Holland and even Britain. 

Miocene strau containii^ mammals arc widespread xn Bast 
Ainca, but largely covered by later strata and therefore Inacces¬ 
sible. The most north-easterly point at which they have been 
found is on the banks of Lake Rudolf, close to the Behiepian 
frontier. The &una is the same everywhere, with mastodons, 
a small dinothetium (a ridgo-toothed elephant with downward- 
curved tusks in its lower jaw), proto-pigs and very primitive 
beasts of prey. Many of these arc the last descendants of groups 
chat scric^y belong Co the Early Tertiary, which gives the 
whole fauna a very archaic aspect. 

During our visit to Rasiaga wc did not £nd quite as much 
as 1 had hoped, for a British Museum expedition had' been there 
just before and had done a very thorough job of collecting. 
Nevertheless, we could be content with our haul No one can 
leave this lonely, inaccessible spot wudiouc the feeling that the 
most important thing has ix>c yet been discovered and chat this 
is all that matters. Aha all, fossils are like truth: they are not 
where you look for them, but where you find foem. 

The South Afriam Halfitien 

In south AFRICA limestooe is needed not only in the con- 
scruedon of lo&y skyscrapers and other stately buildings, but 
also for her industry. And limestone—in this land full of 
sandstone, granite and gneiss—is a rarity. Hence limestone tufa 
deposited by springs and cleft-fillings, that would have 

been ignored in Europe, have been quarried and worked. 

We went to see one such calcined fissure in the Transvaal 
on January ix, 1951. We had come over by cat fiom Pretoria, 
Dr Robinson and I, and now. after scarcely an hour's journey 
across the hilly greoi plateau, we were in Swartkrans. In front 
of us was a small rift in the grey dolomite rock, about 30 fret 
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high, in which ky the limestone beds we had come to sec, 
some of them snow-white and glistening, others coloured ted 
by the sand chat had been blown into them. 

It wai only the hard red and yellow limestones that interested 
us. They were the filling o£ an old cave or cleft and contained 
a quantity of bones and teeth. This iiisure must have had an 
entrance on the surkce. Whether it was inhabited casmot be 
said ibr certain; probably the rains swept in die bones and the 
wind blew in the red d^rt sand, until die crevice was full. 
Much later, denudation reduced the surface-level and brought 
these clefts into view, when they were discovered asid utilized 
by men. 

If Swartkrans had yielded only the bones of baboons, beasts 
of prey and antelopes, there would have been no need to visit 
the spot. But Swartkrans has a specialiry that has made this 
liede pit world-kmous— crassidens. The name 
aruhrepus, "man”, speaks for itsdf; the grandiose dtle "Large- 
Toothed Near-Man” conceals one more problem of our 
enigmatic prehistory of which we had no inkling prior to 1924. 

^ that year geni j, broad-shouldered Dr Raymond A. Dare, 
profitssor of anatomy at Witwacersrand University, Johannes¬ 
burg, received a singular little cranium chat had been found 
durv^ quarrying at Tauugs in Bechuanaland. This cranium 
recalled a young chimpanzee's, but it had a higher aanial 
capacicy and a very human dentition, $0 that it was hard to 
dedde whether this was a human or a simian skull. Dart 
named the find Australopithecus afiicanus, the "AfHcan Southern 
Ape". 

This find introduced a totally unsuspected epoch of dis¬ 
coveries in South Africa. The question whether this Australo¬ 
pithecus was a man or an ape led to all manner of controversies, 
which also involved its nomenckture. Dr Broom, who had 
the good fortune to find more of these remarkable transitional 
forms, ostentatiously dubbed them Parartthropus and Pleian- 
ihropus. Today we know diat the human features preponderate 
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and cliac we iiAve here a group of creatures chat are closer to 
man than to the anthropoid apes. According to the inter- 
national rules of nomenclature, however, they must continue 
to bear the ^inily name Austnlopithednae after that of the 
fint ilod, although many anthiopologisQ would like to change 
the name of the genus &om Austratopitheeus to AustraUiuhrppusi 
such a change is not permitted under the rules, however. The 
Bicc that some of the names end in wtihropus, *‘snaji”, wlule 
others end in pithecus, '*ape"—although all the creatures belong 
to the same group^is certainly most confusing for the layman. 

In all we know five, and perhaps even sij, different species 
of these australopithcdnes. The curious thing is that up to die 
present each form has beai encountered in one locality only, 
so that we must ask ourselves whether each of them really does 
repccsent a species, piopcdy speakii^. Moreover, it is by no 
mffans certain that this group is confined to South AfiaCL 
Dr Kohl-Iarssen found a sm^ fragment of upper jaw with 
two la^ piemolais in southern East Africa, and this fragment 
was beer described as Mt^anihropus ojriccmis. There is no 
certainty that diis form has anything to do with out Javan 
Meganthrepus (of which we have, as yet, no fragment of the 
upper jaw)—it is much more likely to be another Australo^ 
piikicus. 

All the South African have been recovered from cleft* 
frUings. Almost nothing is known of die stratification of dus 
region; hence it is not easy to determine the age of the sites, 
although they also contain relics of other mammals. Amongst 
the btter, baboons, which sdU occur in South Africa, are parti¬ 
cularly nupierous. Certain spedo of beasts of prey acate a 
thoroughly archaic impresaon, but in Africa this does not 
oecessaiily indicate great geological age. We shall meet the 
chalicotberium and the dinotberium—two beasts that were 
extinct in Europe more dun to miliion yean in the 
Middle Pleutocene of the Serei^eti Veldt. A few of the cleft- 
frliings may confidently be assigned to the Pleistocene, because 
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cliey contain relics of horses, and the horse is the key fossil for 
this formation. Even assuming a slight diiforcncein age between 
the various sites, there is no proof that any of the cleft-fillings 
are of Tertiary sige, although our South Afocan friends like to 
attribute thdr finds to this epoch. This seems to me a psycho¬ 
logical, rather than a palaeontological, problem: everyone 
would like to possess the oldest finds. In its day Pitktcaitthropus, 
coo, was assigned to the Tetdary by Dubois, and it was not 
until forty years later chat its Middle Pldscocaie date could 
be proved. 

Our knowledge of the australopithecines is considerable and 
at the same time very limited. We possess numerous single 
teeth, mandibles and ^uUs of which, however, only a few are 
preserved in their entirety; of the rest of the skeleton we iiave 
little oc nothing. The few fragments of arm-and foot-bones do 
not permit any inferences to be drawn as to the original stature. 

The almost human character of Aj4Stra}opithia4S led Dare to 
aedic him with certain typically human capabihdes, namely the 
use of £re and tools. Dart went so for as to christen his new find 
at Makapansgac Austrahpithecus prormtheus (after Prometheus, 
who brought to earth from heaven), though there was no 
proof of either hearths or burnt hones at this site. Indeed, 
Broom—who knows more about the dtuarion in South Africa 
than anyone else—contested Dart’s claim, pointing out that 
ashes may be derived from veldt frees. The allied implements 
consist of short bone clubs displaying clear marks of sphedng. 
Dart depicted a whole series of baboon skulls exhibiting curious 
round holes acchbuced to blows with these instruments. What* 
ever was used to batter in the baboon skulls, it was certainly 
not these bones. The Makapansgac bones so exactly resemble 
those chat have been gnawed by hyaenas chat there can be no 
doubt that they, too, were broken by these creatures. To cap 
this evidence, the presence of hyaenas in the locality has been 
established. 

The australopithcdne denddon looks very human. The 
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notorious simian diastema is absent, die is small, and 

the teeth have been worn flat as is typical of mai^. But more 
detailed analysis disdoses important differences. The mason 
are strikingly small, in spite of the large grinders—of^ smaller 
than in modem man; the canine is in most cases about the same 



37 Lower jaw of the Swartkrans Parmihropw. The molars are coo 
large and the indsoca too ^mafl (after Broom and Robinson) 


3S A back lower molar of Paratuhtcpiis has two strong roots. Id 
man diis tooth has only one toot (after Robmsoa) 


siae as ours, and the iicst pcemolac immediately next to the 
canine is already seduced. By contrast, the molars are very 
large and show the original ratio to be sem in apes (and. among 
early men, in our Javanese Piduearuhropus modjokt/Unsis). 

Looked at ftom in front the skull possesses an only slightly 
projecting snout. The free is very much shortened, whi^ is 
probably goietically determined. Ihe same thing is met with 
in other groups of animals. It is easy to imagine that this 
process caused the reduedon of the otigmally larger canines, 
for which there simply wasn't room any more. This has 
nothing to do with the use or non-use of these teeth, as was 
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once so reaily assumed- In our Early Pleistocene Pitktean- 
tkropMS, who was certainly human, it is precisely the anterior 
teeth chat still show the ordinal ratio—accompanied by a nasal 
aperture like that of modem man—whereas the auscralo- 
piehednes have a more human anterior der'tirfcu, but a 
completely simian nasal aperture very reminiscent of the 
chimpanzee's. 

Of particular importance in judging sudi Ends are the milk 
teeth, which are formed before bic^ and tend to exhibir 
original features. In australopichecines these are not merely 
human, but superhuman. In mao the anterior deciduous molar 
always has a mote simple pattern than the posterior one; in 
the australopithccines we fbd occasionally that the anterior 
molar docs not difc from the posterior one, except by its 
inferior size. This phenomenon is frmiliar from various groups 
of mammals: it is always a sign of very high specialization. In 
their deciduous molar denticion, as in their permanent anterior 
dentition, the australopithednes are more highly specialized 
than modem man and hence already very strongly divergent 
from PUheomthropus and Sinanthropus. 

The mandibles, especially of the so-called Paranthropus, ace 
extremely thick and massive, recalling the Jaws of the Javan 
Meganihropus. Robinson wished to ass^n our Meganthropus to 
the australopithednes. but that is impossible. Not only is the 
relief of the aowm of the teeth different, but the last piemolar 
of our Javan form has, as with modem man, only one root, in 
contrast to Paranthropus, in wluch the corresponding tooth 
shows two roots, as with anthropoid apes. All the same, the 
differences are not capital, and we may assume chat Megan~ 
thropus and the australopithednes are derived from the same 
ancestral form. Except that Meganthropus was dearly on the 
way to man, while the same cannot be said of the australo- 
piehednes. Nevertheless, as a few fragments of pelvis show, 
the latter already walked upright; and the skull, too, was 
adapted to this position. Apes generally move on all fours, and 
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if they do walk a short distance oil their hind legs they have to 
wave theii arxzu about to their balance. In an ape*s 

skull the foramen magnum k situated towards dae rear edge 
of the cranium, and the head is supported by powerful neck 
muscles. In man the head is poised on cop of the spinal column, 
and the foramen m^num occupies a more central position 
under the cranium. The neck muscles are generally weak. Doe 
to the posieion of the skull, on the one band, and the slighcer 
mandible on the other, man’s head is no longer compressed 
by bunches of muscle and diercforc retains its childish round* 
ness into maturity. The skull of the young anthropoid is 
rounder than that of the adult, because of the relatively un¬ 
developed system of rausdes, axKi even displays a rudimentary 
forehead: this is what gives young apes such a touchingly 
human look. As they grow older die lower jaw is rendered 
heavy massive by the development of the powerful 
canines, and the attached system of musdes is correspondingly 
increased. A superciliary ridge devdops and in esccrcme cases, 
when the masses of muscle meet on the vertex of the head an .4 
a bony attachmenc-eut&ce forms bet we en them, they even 
acquire a parietal crest, known to anatomises as the crisla 
sa^ictaiis. 

All anthropoid apes have large canines. These serve not only 
for self-defence, but equally for opening tropical fruits. One 
may even imagine chat it was the teduedon of man’s canines 
which first made him omnivorous or carnivorous, so that in 
this respect he was compelled to follow a pcedestined line of 
evolution. 

We have already seen that, working from the skeleton alone, 
it is not so easy to define man in comparison with the anthr^ 
poid ape. Actually, the anthropoid's skeleton differs only 
quantitatively from our own. The number of cranial bones 
and teeth is the same; the difference in the structure of hands 
and feet is also one of degree only—it is worth noting chat the 
mountain gorilla's foot has proved to be remarkably similar 
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to man’s. At one time a difference between man and apes was 
seen in the absence of the intermaxillary suture in cKe upper 
jaw, but in (act there is no difference here. The continuous 
row of teeth has aUo proved untenable as a distinguishing 
feature, now that we have observed a simian diastema in 
Pithtetmikropus medjekertensis (which will doubtless also appear 
in the still older forms we Iiavc yet to find). Tlic only istin- 



3^ Recoiutrucdon of a Poraruhropus mandible. The jawbone is 
excepdocally ma&sfve (af^ Robinson) 

guishing chatacteriscic left, therefore, is the size of die brain. 

The modem anthropoids and man differ considerably as to 
brain size. This gap has. however, already been largely bridged 
by the discoveries of fossil hominids. In so lac as the gorilla has 
a maximum cranial capacity of doo c.cm. and modem man one 
between 1,350 and 1,500 c.cm.. we are able to point to a 
fundamental difference. But we have seen that Belting man’s 
brain capacity is less than i.ooo c.cm. and that of the Pitheean- 
tkropHS treUus skull foom Sangiran only 775 c.cm. It is only too 
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evident, therefore, tluc to rdy oa diverges^ of cranial capadey 
as a means of disangiibhiag between man and the apes will 
also get us into difficulties. The celebrated British anthrapolo- 
gist Sir Arthiu Keith once expressed the opinion chat ffirrm 
with a capacity of mote chan 750 can. muK be regarded as 
human, iind chose with less as simian; but we sludl see in a 
moment chac here, too, we meet insurmouniable difficulties. 





40 Reconstruction of ffic skull of a ParMiAnpus erassidfns 
Swartltrans, South Afiia, unial type (rodcawn after Robinsoa) 

The first A 34 S{ralopUhMiS skull—that of a juvenile—although 
it was relatively complete, put anatomists in a quandary when 
they came to calculate the capadey of the aanium. It was given 
variously—perhaps influenced by the posonal outlook of the 
anatomise—as anything from 450 to 5x0 exxa. Wheat it came 
to deducing the brain weight of an adult specimen, the esd- 
mates varied from 550 to 750 c.cm. Since these figures lie on 
the borderline, on Kdth's “Rubicon”, they must be treated 
with extreme caudem. There are numerous crania from other 
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Australopithecus fbnm» but only one of these is sufficiently well 
preserved to enable us to measure its brain volume. This is the 
skull of Plesianihropus V, which belongs to a female spedmen 
and is popularly l^wn in South A&ica as 'Mrs Ples\ This 
crajiium—that of a fully grown individual—has a capacity of 



41 ILecoiucrucdon of the skull of a Paranthropus aasiiiem from 
Swarckrans, South Africa, with parietal crest [rendrawn after 
Robinson) 


only 48a c.cin. in ocher words, it is no larger than a chimpanzee 
skull! 

Ilie largest crania are those of ParanthropiAS rmsridens. which, 
as its name impUes, is distinguished by exceptionally big teeth. 
According to Sroom, some of these skulls have a cranial 
capacity of more chan 1,000 c.ctn., which would bri)^ them 
well inside the Piiheeanthropus-Sinanthropus stage. Once more, 
this is only an estimate and one which, for reasons I shall 
explain, seems to me very improbable. 







Paricc&l ccao; gorilla {left} and Paranihroiiuj 
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Ac Swarckrans two skulls were found possessing a wcU- 
marked parietal crest (F%. 41). This crest can only be icgacdcd 
as the sign of a limiced aanial capacity. Its appearance in 
anthropoid apes follows a law that can also be observed outside 
the auscralopichccine group. 

The distribution of this structure among the anthropoids is 
very sigiiificanc> since it is clearly dependent upon the absolute 
size of the skull. A acst of this kind is never found among the 
small gibbons and only rarely among old male chitnpaniees. 
Among die larger orang-utans it regularly occun in the male, 
and among die sdll brger gorillas not <mly in the males hut 
very often ui die females as well. This seems to be connected 
widi die fact that the attachment-suri^e for the jaw muscles 
does not increase in size in the same rado as the cranial capacity. 
Now, the absence of a parietal crest in all the smaller forms 
of the australopithcdnes and its occurrence in Paranlkropus 
crassiJens —the largest representadve of this group—constitutes 
an astonishing parallel with the condidons which characterize 
the anthropoids, and a marked divergence from the typicaEy 
human morphology of die calvarium. 

Hence, even if the australopithednes could be shown to £11 
the gap between the anthropoids and man, where their cranial 
capadry is concerned, diis would not necessarily make them 
mans ancestors. All anthropoids have a la^ejaw, whereas the 
human denddon is both absolutely and relatively small A 
glance at the liistory of man back to Pithecanthropus and Megan- 
ikrapus shovi^ that our dentition has grown progressively 
SRudlcr in the course of evolution and our brain progressively 
larger: diis is one of die most striking features of human evolu¬ 
tion. In the australopithecines, on the ocher hand—as is normal 
for the anthropoids—the smaller forms have smaller teedi and 
a smaller brain, and the brger forms larger teeth and a 
correspondingly larger brain. 

This comparison, which may be rather difficult for the reader 
to follow, has been made in order to demonstrate that the 
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australopichecmes—although th^ are Co be r^arded as mcr- 
phol^ically human in the widest sense—were stuck fest at 
the simian level. They do not represent a group ac an earlier 
phase of the same line of development as that on which 
Pitktantihropus and Megcntkropus lie; and their over-specializa* 
don puts them out of court as a priuudve stage of ancient 
man. 

Man is a cerebral animal, the brain is his peculiar characccris- 
dc. Spcd£cally human evolution—in contradistinction to 
animal evoludon—depends upon the development of this 
typically human organ. If, then, we compare these South 
African half-men (this seems to me the best name we can give 
them—the South Africans like to use the term “ape-men", in 
contradisdnedon to the “man-apes") with the anthropoids, it 
becomes manifest chat they do not differ from the latter in 
relative cranial capacity. In a sense, therefore, they represent 
the animal equivalent of man. We may assume that, to b^in 
with, the Hominids—ie. the human group in the widest sense 
—parted from the anthropoids without, at first, developing 
into something fundamentally difrerent. Within this group 
there was a sub-group—our South African half-men—whose 
evolution ran more or less parallel with chat of the anthfopolds 
and was distinguished from the latter firstly by their erect gait 
and secondly by the reduedon of their canine teeth, At a very 
early stage there branched ofr from this group the line that led 
to modem man; whereupon man entered upon a phase of 
evoludon that was specifically human and characterized by a 
reduction of the dentkion and—perhaps linked with this—an 
extreme growth of the brain. 

1 am well aware that the measurable cranial capacity is not 
necessarily decisive. Even today there are people of great 
brilliance with relatively small heads, and many of the typically 
human qualities depend physiologically upon a great com- 
plexicy and difrerenciation of the outer cerebral cortex. Never¬ 
theless, when we axe considering average figures, a general 
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increase in the cranial cipicity is ocffemely significant. CMdcen 
•whom an unfortunate combination of hcreiiary Actors has 
given an excessively imall brain, a condition known as micrcH 
cephalism, do not develop into complete human beings. The 
history of evolution shows again and again the decisive role 
played by brain size in the struggle for existence. The huge, 
coc^y cxciiict sauriam of the Jurassic and Cretaceous peri^ 
were so stupid, i.e. they had sudi small brains, tliat in many 
cases the cn^oanial cast can witliout difficulty be drawn out 
through the foramen maguujti. The clumsy, hoofed animals of 
the Early Tertiary and die primitive canuvores, the Creodoncs, 
were ousted by obviously superior forms witli bigger braius, 
But the increase of brain that occurred in man is unique in the 
whole history of evolution and manifestly the basis for his 
ultimate supremacy over the rest of naturc- 

We must now return for a moment to the great Ja'van 
Me^anihropus. As previously remarked, his massiveness renders 
him in many respects (unfortunately there is as yet little 
material on which to base a comparison) akin to certain 
australopithecines, although all his features known to us prove 
him a true human. From diis we may infer that the australo- 
pithednes and Me^anihropus are derived &om a common 
ancestor; indeed, a great deal of evidence indicates (we must 
recall here the China giant, Gi^antopitkecus) tliat at the end of 
the Tertiary the original group of Hominids split into a la^e 
number of subgroups, and one of these that was particulaxly 
progressive developed into modem man. 

Some jaw d'agments were found at Swartkraos chat do nor 
bok as coarse and simian as the remains of Paranthropus 
recovered from che same site. There Is still a good deal of 
argument about these finds, which have been given the name 
Ttlanihfopus^ Some anthropologists believe that this is a 
genuine transitional form between the australopithecines and 
man, a view that seems to me, on che basis of what has just 
been said, extremely unlikely. Others believe that these are 
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merely some very weakly specimens of Paranthropus. Taking 
into account the geological age, which m my opinion is not 
as great as is generally assumed in South Afnca, this might well 
be a genuine primitive man who was already a conCemporary 
of the australopichecines. 

In any case, the last word has not yet been spoken on this 
quesQon. The exciting thing about Souclv Africa is that here 
palaeontological work is proceeding intensively and undis* 
turbed, SO that new and spectacular finds may come to light 
at any moment. 

Their assodacion with large numbers of baboons, and the 
desert sand chat has been blown into the deposits in which they 
lie, suggest chat the australopichecines lived in an arid, semi- 
desert r^on—a fact which, in conjunction with the geographi¬ 
cal situation near the southern tip of A£ica, renders it very 
unlikely that we are dealing here with a centre of human 
evolution. 

The discovery of the australopichecines has given an endiely 
new slant to the problem of the coming of man. Previously 
people believed in an antithesis, Man—Ape, and supposed that 
man mint inescapably ful£l his hCiman desdny. Now this has 
been proved an illusion. Only one branch of the Hominids— 
perhaps with a few secondary ofisboots—bit into the apple of 
knowledge and reached the summit from which their eyes 
could gaze not only into their immediate surroundings but 
into the cosmos. Another, conservative branch was unable to 
free itself &om its attachment to its animal origins. Auitrah’^ 
piikitus is a tragic case: he was left behind in the school of life. 
It would be a mistake to blame this on his teacher. 

It is probable that the auscralcpithecines, like the majoricy 
of ancient Primates, were far more widely diffused chan existing 
evidence would lead us to suppose. Th^ are known to have 
lived in South A^ca, and there are indications of their presence 
in East A&ica. A few of the teeth from Chinese chemists' shops 
strongly suggest that representatives of this interesting group 
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may also turn up in Asia. Broom has suggested that Ci^aiito- 
pithecus might have been an Asian australopichecine. This is not 
impossible, although his grinders have much hi ghgr crovms 
dian those of the South A&ican forms; but there is a good deal 
of evidence for an Asian origin of the australopithedius. As 
we know them hicherco foom A&ica, they were small-brained, 
big-toothed immigrants^pushcd aside into inhospitable regions 
—to whom Pithecanthropus must have seemed a genius and 
Peking man superhuman. Somcliow or other they , missed the 
road to humaiuty. 

Oyoway Cor^e and Lake Olor^oscHle 

The SERBNCSn steppe in Tanganyika Colony (formerly German 
Bast Afoica) is famous for its abundance of game. Antelopts, 
giraffes, zebras and lions roam about this paradise that contains 
no human settlements, but only an occasional fomily of nomad 
Masai with its herd of cattle. 

The Serenged is as flat as a table. Nevertheless, the Oldoway 
Rivet has cut a deep gorge for itself. In the southern section, 
the Balbal, a great mass of rock has caved in and subsided. The 
difference in level was sufficient to allow foe river to hollow 
out a deep valley with steep sides, in which all the layers of 
rock are visible that are otherwise hidden beneath the surfoce 
of the steppe. 

The Oldoway has, in foot, eaten its way into foe horizontal 
sediments of an ancient lake, in which a copious fauna lies 
buried. Bone splinters and foagmencs of teeth axe to be found 
all over the sides of the canyon; for the most part they are 
remains that have Iain for a long time in the tropical sun, have 
completely disintegrated, and axe now beyond saving. But new 
material is for ever being exposed, and so nature sees to it that 
—even without excavating—we now and again End a foag- 
ment of jaw or a complete bone. The Munich zoologist, 
Professor Kattwinkel, discovered the fossils here and cealiaed 
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the importance of the site shortly before the First World War. 
Hans Reck, who was really a volcanolt^ist—I remember him 
well from my student days in Berlin—and who happened to 
be in East Ainca at the dme, started s^tetnaac digging soon 
afterwards and was able to conclude his work before the out¬ 
break of war. The &una he recovered was remarkable enough, 
although it undoubtedly dated from the beginning of the Icc 
Age. It consisted of large elephants, not only of a type allied 
to the modem Indian elephant but also mastodons and dino- 
theria, which were not to be expected In these recent levels. 
Mastodons, primitive pig-toothed elephants, died out in 
Europe at the beginning, in North America at the end of the 
Ice Age. The dinotberium is a ridge-toothed elephant with 
long, downward-curving tusks in. the lower jaw that dis¬ 
appeared from Europe during the Pliocene. In addition to 
single-toed horses of the modem type a few three-toed species 
were represented. A considerable proportion of the fauna 
consisted of archaic stocks that bad managed to subsist in this 
“game preserve" until into the Pleistocene. Farther abundant 
relics of rhinoceros, hippopotamus, pig, primitive antelopes 
and giant primeval giiaiTes were found. But the most notable 
discovery was a peifocdy preserved human skeleton that did 
not dider in any respect foom modem man. The cranium had 
a high forehead, the lower incisors were £led to a point, the 
limbs long. Was it an ancestor of the Masai who still inhabit 
the T^iont How did this Home sapiens get into such ancient 
scratat Had he really been a contemporary of all these extinct 
animals without himself chai^ingt 
Leakey bad discovered in the Lake Victoria Nyanza district 
primidve stone implements &om levels whose age must corre¬ 
spond to that of the Oldoway strata, When—shortly after the 
First World War—he prepared to make an expedition to 
Oldoway Itself, he invited Dr Reck to accompany him. 
Furthermore, he wagered that he would find the first scone 
instrument at Oldoway within cwency-four hours. Once at 
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the gorge, ic was only six hours before lie appeared triom* 
phantly brandishing a magni£cenc scone axe he had lecovcted 
from die exposed strata. 

Nowadays ic is not as dif^culc to visit Oldoway as it was iri 
Reek’s time. We had left Arusha, at the foot of a lofty volcano, 
in che cool of the morning. Oddly enough, the volcano is 
called Meru, a name chat might just as well be Indonesian. 
Before reaching Scccngcci in our car wc crossed anotlier 
mountain range, behind which the great Ngorongoro crater 
lay concealed. This is the largest crater in the world, more 
than miles across and several liundrcd yards deep. In che 
centre is a small lake, with no outlet, that always contaim 
water—even during die most incense drought, hi die dry 
season practically all die animals from the Screngeti make their 
way CO this lake. They have trodden broad tracks due look 
&om a distance like man-nude roads. Very often something 
like a hundred thousand head of game gather here as though 
in a paradise. When we arrived, the rainy season had already 
started and most of the game had left die crater. But numerous 
zebras and gnus and a few giraftes were still to be seen from 
the idyllic observation house diat offers a comfortable refuge 
up above on the edge of the crater. Today Screngeti and the 
Ngorongoro crater are wild-hfc reserves, and so the animals 
have become trusting and easy to watch. During oui descent 
to che steppe we met several herds of zebras and antelopes. 
These aeacurcs apparendy took a great del^ht in racing with 
our car and then, at che last moment, cumung across the road 
just in front of it. The region was almost completely devoid of 
human beings, apart from occasional small groups of Masai 
with chdr catde. Since die Masai’s staple diet is the blood of 
dieir catde, and since each beast has about three pints of blood 
drawn from it every forty days, a medium-sized family requires 
a whole herd for its sustenance. The men are very proud and 
armed with litde else than a long spear; the women generally 
remain shyly in che background. They are festooned with 
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countless metal rings; in the past diesc were bronze, but 
nowadays the Masai women have "gone modern" and wear 
aluminium. 

The same afternoon we pitched camp on the rini of Oldoway 
(jorge. We merely sec up our camp-beds beside the car, and 
our black guides provided us with a uscy supper. Leakey placed 
his ride beside his bed. But he assured me chat there was really 
no d anger I Lions, he said, arc very inquisitive, and if they can't 
quite nuke out what is going oji they like to hang around the 
cainp. But if everything is open and above board there is 
noting to fear ftom them. In fact, wc did not see any lions; 
only a youj^ bull giraffe that stood for a good half-hour near 
our camp, continually eyeing us and lashing his tail, until at 
last he had enough and vanished into the steppe. 

Oldoway Gorge is a magnificent natural open lode, from 
wHch the history of the whole district can be read off without 
much diffculcy. The deepest strata consist of a black basalt chat 
obviously flowed here ftom a neighbouring crater and behind 
which the damined-up water formed a lake. The cwo lowest 
byers are grey and one of them is more calcareous than the 
odiec. Above the basalt lies a zoofboc-thick bed chat is bright 
red and must have been formed during a dry period; it is 
clearly visible ftom several miles away. Above clus Ues another 
set of grey strata, likewise old lake sediments; and flus is 
blanketed by the recent steppe-limestone of the Sero^eti. 
Even as we clambered down the gorge, which is over 300 feet 
deep, we found on all sides weathered bones and teeth. Stone 
implements were rarer and occuned principally at a few 
drcumscribed sites, to which Leakey led us. 

There is a magnifleent view not only ftom the upper edge 
but especially ftom the depths of the gorge. Stratum lies upon 
sttatum, neatly arranged by nature; a:^ everywhere fossils and 
stone tools enable us to picture the fauna of bygone ^es in 
our mind*$ eye. The distinctive feature of the Ol^way proftle 
is that it not only illustraces part of the history of Aftican 
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animal life in a succession of diffaem Curias, but also pieseiics 
a mote impressive picture of the development of human culture 
than is to be seen anywhere else in the world. Alchoi^h no 
skeletal remains of man have yet been discovered here, such 
£xids may con£dendy be expected. 

In the deepest strata—<uid these are the ones that contain the 
most archaic elephant^we fmd any number of pebbles in 
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which a cutting edge has been produced by a few blows. 
Generally they have been given one blow &om the right side, 
one from the left, and then another from the r^ht, so that the 
edge acquires a slightly zigzag shape. At £ist we thought this 
might be fortuitous, but when some twenty or thirty of these 
pebbles came to light in an hour we realized that the method 
of shaping was premeditated. In ftet, these are extremely 
primitive implements, roughly corresponding to the hand- 
axes found in Burope. British writers describe these instruments 
as "biface*', because they have been worked symmetrically 
from both sides. 

No equally primitive pebble culture is known £rom Europe. 
In coofbrmiry with the usual practice of naming a primitive 
scone culture after the £rst sice at which it was discovered, this 
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culture was cliristcncd by Leakey “Oldowan" after the Oldo- 
way Gorge. Apart from these archaic h2cd*axe$> the tame levels 
have yielded numbers of stones that have been chipped until 
they were roughly spherical, With their multiple facets they 
look rather like models of crystals that have come to grief. 
These stones are enormously widespread in Aftica, occurring 
both in the north and south; indeed, at Ain Hanccli, cast of 
Algiers, they are the only signs of human culture that have 
been found there in association witli fossil remains of elephant 
and giraffe. They arc believed to be an extremely primitive 
form of throwing ball. 

Stone balls of this type, known to thenx as Mas^ arc still used 
by native hunters in South America, They are tied in little 
leather bags and two or three of them attached to a long cord, 
Holding one ball in the hand, the hunter whirls the other one 
or two round his bead and then lets fty. One ball strikes its 
target, whereupon the others wind themselves around the 
animals leg, either breaking some bones or hobbling it, so 
that it falls an easy prey to the hunter. 

Above the level containing the Oldowan hand-axes, the 
geological proBle of Oldoway comprises a total of nine 
further strata that demonstrate in positively classical fashion 
the development of the hand-axe. At an early stage fairly large, 
almond-shaped pieces of stone were selected and dressed by 
means of blows from right and left, producing a cutQi^ edge 
that often ran round the whole stone. Implements of this kind 
were first discovered in France and, to begin with, were 
generally assigned to the Chellean culture-period called after 
Chelles, near Paris. In recent years, however, this designation 
has been abandoned in favour of Abbevillian, from the little 
town of Abbeville, near Amiens. We must suppose that the 
flakes were generally struck olT with other pieces of stone. 

While the Abbevillian hand-axes, which have been found in 
four distinct horiaom in the second Oldoway level, are still 
rather thick and crude, the upper stratum hiS yielded tools 
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representing a transitional phase bearing the name Acheulian 
from St Acheul, also on the Somme near Amiens, where this 
type of iniplement was ficst found. The hand-axes of this st^e 
are much thiixncr and more regular; the edge is no longer 
rigzag but straight. For man h^ meanwhile learned a new 
technique: the flakes were no lor^er struck olf with anotlier 
stone, which made them coarse and irregular, but pressed oiT 
with a piece of bone or hardwood. This technique is called 
retouching. In tlic red stratum at Oldoway we fmd Horkon VI, 
representing a transition from Abbevillian to Achcuhasi; and 
in the upper grey strata arc five furtlicr horizons in which tlic 
Acheulian hand-axes attain greater and greater perfection. In 
addition to the hand-axes, whicli are charaetcriacd by a point, 
there are other instruments—called cleavers—having only a 
straight cutting edge. 

The hand-axes are highly remarkable in a number of respects. 
In the first place, the hand-axe culture as such is extremely old 
and endured for a period of some 400,000 years with very few 
changes. It is therefore the most conservative human culture 
known. The hand-axe itself is a kind of universal instrument: 
it can be used to cut, scrape or bore. The long duration of die 
hand-axe culture can be explained only on the assumption that 
the hand-axe was originally evolved by a small and progressive 
group of mankind, and that the rest kept on unchinkingly 
copying it. This no doubt has something to do with the almost 
univeml distribution of the hand-axe culture throughout the 
Old World. It is known from the British Isles to South Africa, 
from Portugal to Java. In some areas hancUaxes are very plenti¬ 
ful. in others—fer instance, in Germany—they are rarer, 
although even there they are not entirely lacking. 

People have always racked their brains over what type of 
men made and used these hand-axes. No implements were dis¬ 
covered at the celebrated sices where primitive man was found 
at Mauer, near Heidelberg, and Steinheim; and hand-axes 
are lacking in the cultures of Peking man and Pithecanthropus. 
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Unfortunately, many of the sediments contaking haiid- 
axcs have been so Ibdviated chat all organic remains have 
been destroyed. In India, near Madras, there are old river 
terraces that have been transformed by the tropical weathering 
into a viscous red clay Imown as lacerite; in this clay lie many 



43 Triangular hand-axe of late Acheulian type from the sands of 
Swanscombe on the Thames estuary 


hundreds of hand-axes made from quartz that have survived 
everything. 

But at three separate localities human remains have been 
found in assodadon with hand-axes. The most recent of these 
finds was at Temifine, not far from Algiers, where during 
June and July 1954 Professor Arambourg of Paris unearthed 
from levels containing very primitive hid-axes two human 
mandibles that he attributed to a new genus and species^ 
Ailatiiftrvjfus maurlfaniau. The jaws arc strikingly large with 
coarse teeth and are most nearly analogous to those of Peking 
man. No detailed description has yet appeared. 

In 195 3 the skull of a Ncanderthaloid, correspondi)^ in many 
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respects to the Javan Homo sohensist was disiiiierred at Hope- 
field, neac Capetown, together with hand-axes of a £ner type. 
There is uo published description of these finds either. 

Finally, there are the finds made in 1935 at Swanscombe, 
between Gnvesend and Deptford. Here, in a raised terrace of 
the Humes, together witli very finely dressed almond-sluped 
hand-axes, were found separated fragments of a juvenile skull, 
consisting mainly of the occipital sections; the brow is unfor¬ 
tunately missing. This is probably a modified Neandertlialoid, 
such as we know from Steiuheim, that is no longer very far 
removed from modem man. 

The hand-axe culture, which lasted in Butope oil well into 
the last interglacial period, was followed by the Neanderthal 
culture, consisting almost exclusively of flakes. These tools 
dressed on one side only are termed by BritisK and American 
archaeologists "unices”. Here we meet a fundamental dif> 
ference in technique, and we may presume that there was 
some underlyir^ reason for this. An Amsterdam psychiatrist, 
Professor Bouman, thinks that the hand-axes may have been 
symmetrical so that they could be used as well with the left 
hand as with the right, and that the new technique with flakes 
was connected with a nascent right-handedness. This right- 
handedness was linked in turn with the development of the 
speech centres, so diat behind this change in the method of 
working stone implements lies a psychological problem. Flakes 
dressed on one side only already occur in older levels, but they 
are exceptions. With ^ Neanderthaloid Mousterian culture, 
so<alled from the Le Moustier cave in the Dordogne, these 
tools dressed on one side prevail. There is liede differentiation 
in Neanderthaloid culture. It knows hand-points, scrapers and 
scratchers. Not until the emergence of Homo sapiens do we 
find a more varied range of instruments—^pear- and arrow¬ 
heads, knives, scratchers. flat and hollow scrapers, borers, 
gravers, and very fine instruments that could be equally well 
used for cutcit^ or tatcooiz^. Now cultures follow one another 
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in rapid succession. After the disappearance of the Ncandcr- 
ihaloids and up to the end of the Ice Age, six or seven cultural 
stages are asceriainablc in Europe that were not coexistent but 
successive. The oldest is the Aurignacian, called after the cave 
of Aut^nac, also in the Dordogne. In Africa the equivalent of 
dm European cultural phase is the Capslan, named after the 
village of Gafsi in Tunisia. The Capsian is widely diffused in 
the more recent deposits of East Africa, and sices arc kjiowii 
from which himdrcds of thousands of flakes have been 
recovered. 

During our search of Oldoway Gorge, Leakey brought us 
to a spot far down by the river, where long Capsian blades and 
arrow-heads looking like segments of a aide were to be 
found. Geological observations leave no doubt that at roughly 
the same point as the Oldoway River cut iu ravine in later 
times there was also a valley m die Late Pleistocene, which was 
subsequendy filled in. This old valley-filling corresponds to 
Oldoway Level V, and was therefore deposited at the same 
time as the Capsian culture. This giv« us the key to the riddle 
of the skeleton found by Reck, that looks so modem. The 
then inhabitants of the ravine buried their dead in the slopes 
of this old valley, at the height of Level H. Since the old valley- 
filling at this point has virtually disappeared, the skeleton lay 
practically on the surfiice, creadi^ the impression that it came 
from the ancient Level H. In Gamble's cave, Kenya, Leakey 
discovered a splendid series of Capsian culture-levels containing 
human skeletons of the same type as chat unearthed at Oldo¬ 
way. Thus Oldoway man, though old, is not as old as was 
thought. 

The huge quacdiies of implements at the African sites ace 
an indication of how much at home man must have felt in this 
tropical paradise and how great his numbers must have been. 
We went out one Sunday to Olorgosailie, where we spent the 
whole day. The sice lies right down in the Rift Valley depres¬ 
sion, nearly 40 miles from Nairobi. Fairly recent movements 
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of the earth*s crust have drained an old lake basin at this point; 
the strata lie at an angle and the sur&ce haa been eroded by 
weathering. Here Leakey found an area about 50 yards square 
on which more than 2,400 Lace Acheulian*cypc Hand-uces lay 
about on the ground. He found this accumuJauou of imple- 
meucs so remarkable that he left tlicm as tliey were and built 
over them a raised platform, from which the terrain can be 
surveyed: every stone one sees is a hand»axc. Excavadom have 
shown chat tlierc are more than twenty superimposed horizons 
here, all containing handles of the same type. We must 
suppose there was a lake Ixcrc chat was vecy much smaller in 
the dry than in the rainy season, and chat primitive men dwelt 
on its shores, following every change in the shore-line. Every¬ 
where in the clay lie the bones of great beasts that were mani¬ 
festly brought down by these hunters—elephants, file bigger 
than the modem African elephant, and huge hippopotamuses. 
All the bones have been broken in pieces with hand-atces, and 
the skulls, too, have been smashed, to get out the brains. The 
bones arc always surrounded by a large collection of stone 
instruments. The astonishing thing is that neither at Olorgo- 
nor ac any other African site with hand-axes has any trace 
of fire been found, although charred bones or pieces of charcoal 
would undoubtedly have been pieserved in these frnC'^rained 
sediments, It looks very much as chough these men lived on 
raw food, as the Eskimo does today. 

Since the study of ancient man began in Europe, and most 
cultural phases ^ar the name of a European sice, one tends 
CO chink of Eiuope as the centre in which human culture 
developed. But the discovery of rick sices of Stone Age 
cultures during recent yean in Africa—and ail parts of Africa, 
in Cape Colony and E^t Africa, in West Africa and Somali¬ 
land, and even in the middle of the Sahara—leaves no doubt 
chat Africa, too, was a culture centre of the very first rank. 
This is not surprising, for it took man a long time to adapt 
himself to the inhospitable climate of the Ice Age. It was only 
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some hundred thousand years ago that Neanderthal man 
reached the point at which he could winter in European caves, 
in order to hunt reindeer, mairunoth and rhinoceros. Hence, 
as experience has caught us, there is no prospect o£ finding in 
the caves of Europe any human remains older than those of 
the Neanderchiloids. 



Looking down into the Oldoway Gorge in the Serenged 
Steppe, East Africa. Sediments of a Pleistocene lake b4sin 








Fossil bunong with Dr Leakey 
it Oldoway 



Olo^osailie: every stone a hand-^e 
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The Sussex Forger 

O N TK£ STATACASBof chc Geological Sodtty, London, there 
lumgs—or, more probably, used to hang—a laigc picture 
painted just over ibrty years ago. Several earnest-looking 
gendemen arc sitting and standing round a table at which one 
of them, dressed in a white overall, is measuring a skull. The 
latter will be recognized by the iiudaced as Sir Arthur Keith, 
Britain’s most celebrated anthropologist. Beside him stands 
Professor Elliot Smith, the well-known brain anatomist, and 
the palaeontologist, Sir Arthvir Smith Woodward. Grouped 
round them is the whole staff of the British Museum (we can 
distinguish the round head of old Barlow, an unrivalled master 
among preparers), and in their midst, diffitjent and self-e&cing, 
stands Mr Charles Dawson. The object that has brought him 
sudden world-wide fame lies on the table—the cranial remains 
of Eoemtkropus, spedcs diwsoni, so named in honour of its 
discoverer. 

Eoenthrepus dawsoni, or, as it is generally called alter the sice 
at which it was found, Pilcdowti man, was the subject of a 
fint-dass scientific controversy. Its remains came to light in 
a small gravel pit near Piledown in Sussex, about half-way 
between London and the coast. Mr Dawson, a well-known 
amateur archaeologist, claimed to have been given the first 
fiagment by a workman; the rest were found by him and 
Sir Arthur Smith Woodward of the British Museum, who 
had come down at his request. Between 1909 and 191a nine 
skuU-fiagments were discovered that could easily be fitted 
together to form two balf^ania; since they did not meet at 
any point, however, reconstruction was exceedingly difficult. 
The skull has a high forehead; its cranial capacity (depending 
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upon che rccoostruction) is in the neighbourhood of 1,350 
c.cm-; it clearly belongs to a sapiens type, and really its only 
primitive feature is the thickness of its walls (over 10 inni.j 

_but equally thick skulls regularly occur today, for instance 

among Negroes in Surinam (Dutch Gu:aa»). 



46 The skull and bwer jaw of che Piltdown "Eoauthropus 
dawsoni’*, now known to have been a clever forgery (from an 
old British Museum guide-book) 


The mandible recovered &om che same strau in 1912 did 
not go with this aanium at all. It has no chin and so closely 
resembles an ape*s jaw that soon after discovery it was described 
by some anatomists as bebnging to a chimpanaee. The region 
of the canines is damaged, so that it is impossible to say whether 
these teeth were large or small. This man with an ape’s jaw 
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caused & furore. Fossil human remains are j use as rare as those 
o£ apes: could the skull of a man and the jaw of an ape have 
lain side by side in the same icracumF Most people considered 
this unlikely and accepted the connexion betweeit the finds. 
But doubters remained. A pupil of Weidcnteich’s wanted to 
assign the mandible to a new ape, Boreopiiht 04 $, the "Northern 
Ape". Wefdcnreich compared it in the first place to the orang¬ 
utan, because, like the latter, it lacked certain muscle-attach¬ 
ments on the under margin of the jaw. 

A tooth unearthed at Piltdown by Father Teilhard dc 
Chardin in 1913 caused the same feeling of uneasiness as had 
the mandible, when it came to judging it. Teilhard, inciden¬ 
tally, is die only person—apart from Dawson and Sir Arthur 
—who found anything at the site himself. The crown of the 
tooth is severely worn, and there was argument as to whether 
it was an upper or a lower canine. The British tended to regard 
it as a lower canine (and fitted it into the lower jaw); the 
Americans took it for an upper canine. 

All the finds seemed to derive from a very old level, since it 
also contained tooth-fragments of an extremely primitive 
elephant. Most geologists assigned this stratum to tlu earliest 
Pleistocene, some-naoubly Osborn—even to the very Lace 
Tertiary. Tertiary man a sapiens] It only required a s%ht 
alteration in the jaw to produce the fully human type. 

Apart from Piltdown man there was a whole secies of 
allegedly very ancient sapiens forms, none of which, however, 
possessed su^ a simian jaw. The FoxhaU mandible, which 
already has a chin, is said to have come from deep in the Red 
Crag on the Bast Anglian coast. Then there is the complete 
skeleton from Galley Hill near Nordtdeet In Kent, the finds 
at Deniie in southern France, and various others. In the past 
there was no conclusive method of determinizig the age of 
skeletal remains, Since man is in the habit of burying his dead, 
human bones occur in strata of diflering ages. In most cases, of 
coune, it is not difficult to ascertain whether remains are chose 
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of a modem interment or not. But there are finds that remain 
doubtful, and these have misled certain anthropologists into 
ascribing a very great geological age to Homo sapiens as such. 
This is naturally very imporcatic for the intcrprctttion of our 
evolutionary hicocy; for if we really go bad: unaltered and 
conservative to the Tcrdary, then all the forms of primordial 
man discovered up to the present ate merely parallel form8» 
interesting in themselves but without any bearing on the 
history of our own stock. 

Hence Piltdown man, more than any ocher find, introduced 
an element of uncetiainry into our ideas on the course of 
human evolution; and anyone who takes the trouble to read 
several books on fossil men vnll see to his horror that practically 
every author holds a difierent view as to the connexions 
between the known human forms. It is tempting to take 
refoge in the theory of “parallel evolution”, according to 
which Homo sapiens is derived direct from Boantkropus (“Dawn 
Man”) and all other early hominids are simply "collateral 
forms”. 

Not until after the Second World Wat did Dr K.enneth 
Oakley of the British Museum evolve a method by which the 
true age of such questionable finds could be established. There 
is always a small quantity of fluorine in the ground-water, and 
this combines with the caldum of the bones to form a chemical 
compound the structure of which is dependent only on time. 
This means chat all bones chat have lain the same length of 
time in the same stratum must also possess the same fluorine 
content. None of the old sapiens remain.^ stood up to this test: 
they all proved to be younger than had been supposed, thereby 
withdrawing fi:om the evolutionary race. 

When the fluorine test was applied to the Pilcdown finds, 
the fluorine content of eke bones turned out to be so small 
chat they could not possibly be as old as had previously been 
assumed. With some doubt they were ac first assigned to the 
youngest Pleistocene. This only rendered them all the more 
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puzzling, however. The enstence of 2 nun with a large cranial 
capacity but still in possession of a simian jaw was conceivable 
in the Barly Pleistocene--m the Lace Pleiscocene it was an 
impossibilicy. Added co this was the face due no sucli mandible 
had occurred at other fossil localities: die Chinese and Javan 
jaws are of quite a different shape. They are not in die least 
simian: they are primitive, but human. 

Thus Piltdown man did not fit anywhere into the picture 
of die descent of man aHbrdcd by the more recent £nds. One 
day the Britisli anthropologist Weiner was struck by the fairly 
obvious thought that Eoanihropus might be a forgery. Scientific 
detective work b^:an. The uitrc^cn content of the bones was 
determined, since this is high in modern bones and very much 
lower in fossils. A modem bone contains 4* 1 per cent nitrogen, 
a human bone from a Neolithic grave 19 per cent, although 
it is only a few thousand years old. The notorious Piltdown 
jaw showed 39 per cent, the bones of the skull j'4-o*d per cent, 
This proved at last that the mandible did not belong to the 
cranium, and moreover was quite modem. Under the micro¬ 
scope it could be seen that the teeth had been filed down. The 
masticating sur&ce was too smooth and the lines of the file 
were still visible. It was clear that this was a modem ape’s jaw 
fiom which the canines had been removed and the molars 
filed fiat, to produce a chewing surfiice such as only occurs in 
man. In other words, it was a skilful f^. 

The canine tooth had been treated in the same way. Con¬ 
siderable surprise had been caused from the beginning by the 
&ct that it still possessed an open root cavity (a sign that it 
came from a very young individual), while, on the other hand, 
it was completdy worn down like a very old tooth. Here, 
again, the grinding surface proved to have been filed down, 
and the root cavity filled with some heavy mineral grains. In 
fact, the chewing surface had acadentaUy been filed through 
to the pulp cavity. When a hving tooth is worn down as far 
as that, it automatically forms secondary dendne at this point; 
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and there was no sign of this m the X-ray picture. The canine 
was a no less cunnij^ forgery chan the jaw. 

The or^ of the cranium has not yet been explained. It 
owes its beaudful rust colour, like the mandible, to treatment 
with potassium dichromace. Now, Smith Woodward himself 
wrote that Mr Dawson had created his hrsc find with potassium 
dichromatc to harden it- This is ceruinly a very q^uecr pocc- 
dore, since this medium is never used in the preparation of 
fossils. On analysis it transpired thac the skull remaim found by 
Smith Woodward had also been pro-treated with potassium 
dichromace, which seems to place the whole fraud in a 
particularly ugly light. 

Sir Arthur Smith Woodward was so convinced of the signi¬ 
ficance of Pilcdown man that he had a small house built at 
Haywards Heath, not fat from the site of the find, so thac he 
could always keep an eye on it. He was a man with a strong 
sense of fiir play, and when he felt he had been passed over 
on the occasion of a promotion, he left his beloved British 
Museum, never to set foot in it again. From now on he 
dedicated his whole life to Pilcdown man, When we visited 
him at Haywards Heath in ip 37 he talked of nothing el«. 
Sir Arthur wore side-whiskers and had eyes that sparkled with 
joie de vivre; he strongly reminded me of the old painter Hans 
Thoma, whom I often used to see during my youth and who 
made a deep impression on me. In spite of the bad weather, 
we had to go out in a taxi to the site of the discovety. Standi^ 
under a big umbrella, Sir Arthur showed us the spot ac which 
he had unearthed the celebrated find. 

Mt Dawson died, honoured and renowned, in 19x6. After 
his death nothing else was ever found ac Pilcdown, It is cer¬ 
tainly not nice co accuse a dead man, who cannot defend 
himself, but everything clearly points co his responsibility for 
the forgery. Indeed, it has now turned out due neither the 
fossils nor the cools belong to this locality at all, and chat the 
whole find was carefully planted. 
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Why didn’t wc notice all this soorwi The widespread 
acceptance enjoyed by Piltdown man was bound up with 
certain theoretical conceptions published at the time of its 
discovery. Which came first, the hen or the egg? His studies 
of the brain had led Elliot Smith to the conclusion tliat at a 
very early suge in his evolution man must already have 
possessed a la^c and typically human cranial capacity. This 
theory has long since been refuted. We have seen due Piihcean- 
threpus aivd Sinanthropus have a cranial capacity litdc greater 
chan chat of the ape—-and yet they arc truly Ituman. 

The unexpected collapse of Pdtdown man is a great satis- 
&ccion CO palaeontologists. Not only docs it make man’s 
genealogical nee simpler and more consistent, but it is now 
manifest that man's forcromicrs really arc more primidve the 
farther back we go. 


The Laseaux Cave 

Tiffi LASCAUX CAVB is situaccd in the Vdzferc Valley near Les 
Eyaes, where steep walls of rock drop down to the river and 
the slopes are honeycombed with caves and grottoes—the 
dwellings of Neanderthal man and his successors right down 
to the present day. Many a house in Les Eyzies stands beneath 
a ledge of overhanging rock, thus saving the necessity of 
building a rear wall. 

The neighbourhood of Les Eyzies has always been a centre 
for prehistoric research. The culture of Neanderthal man is 
ci]lcd Mousterian, afw the Le Moustier cave. In 1908 Hauser 
recovered from this cave the complete skeleton of a Neandeiv 
thaloid, a young man of about twenty. This find was purchased 
by the Berlin Museum for a lai^e sum before the First World 
War, but was unfortunately lost during the Second. The most 
recent culture of the Ice Age is called Magdalenian, after the 
cave of La Madeleine. All over the countryside surrounding 
this httle town one may stumble on stone implements; for the 
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most pact they are uiumporcant flakes, but occasionally one 
comes access finely dressed tools. 

Cave drawings and leliefi also occur in the neighbourhood. 
There are the caves of Font de Gaume and Lcs Combarelles, 
discovered as long ago as ipox, and the magnificent bas-relicfi 
of Cap Blanc and Laussel. 

Ac Montignac the landscape changes. The slopes arc geuder 
and entirely covered by fields and woods. The discovery of 
the Lascaux cave was due to pme chance, Some village lads 
were out for a walk with tlieir dog; while scampering about, 
the aninul fell down a cleft and cot^ not get out again. Going 
CO its rescue, the lads discovered that the cleft was the entrance 
to a lengthy subterranean grotto whose walls, they observed 
to their astonishment, were decorated with drawings of horses, 
aurochs and deer. That was in rp40; it was not until after the 
war that the cave became widely known, when an artificial 
entrance was constructed, through which it may now be 
entered in comfort. 

Today electric Hght has been installed and ventilation 
provided. Naturally, there is an entrance cha^e, and the 
patient herd of tourists are herded through the passages by 
guides. The guides are the same lads who first discovered the 
cavern. 

Not much is left now of the sacred stillness. And yet there 
is something about this grotto that grips the visicor fiom the 
first moment of entry. This stems not only from the power and 
quality of the wall-paintings, but also fi:om the remoteness of 
^e place and its un^curbed antiquity, which is spoilt only by 
the new entrance. 

This cavern was never lived in. There are no culture-levels 
with stone implements and osseous remains to be found in its 
clay floor. Man entered these grottoes solely to draw, and they 
were known only to a few initiates. 

The mysterious darkness of the cave is a thing of the past. 
Electric lighting blazes pitilessly down over the smooch rock 
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walls that aie covered with innumerable depicdoiu o£ animab. 
There are aurochs, bbon, a multitude of horses. A group of 
deer seems to be just swimming a river; only the raised heads 
with the proud antlers are visible. A huge 6bulous monster, 
ftc-beliied, vhth circular spots and two straight horns, is 
watching over a herd of horses and cattle—the only figment of 
the imagination among all the realistic animals. 

Some of the representations are (in all, five hundred or so) 
painted in areas of colour; others are simply drawn in outline. 
As so often happens with cave drawings, the ardsts had no 
compunction about working on top of older paintings, the 
result of which is frequeiicly a surrealistic confijsion of animals* 
heads and bodies. The drawings not only testify to particularly 
acute powers of observation that must have been inborn in che 
hunter, but also bear witness to a powerful artistic inspiration 
and a deep earnestness that we cannot claim to have grasped i£ 
we describe these drawings as merely beautiful, strong, impres> 
sive, gripping and skilful. Most of us have seen so much art, 
without being artists ourselves, and are so used eo passing 
judgment as soon as we look at a work of art that it is not easy 
for us to take in the tragic seriousness of these pictures. 

Por these drawings and paintings ace beyond all criticism. 
Man’s discovery that he could transmute bis emotions into 
aitisdc creadoD was of the same fundamental importance as 
the invention of writing. He creates something chat is more 
efficacious than his desires, more real than his thoughts, some¬ 
thing chat endiues and acts even when he is no longer there, 
something that his fellow-men (and why not also the spirits 
that surround himf) must be able to appredace and under¬ 
stand. 

These cave drawings are sacred and consecrated, even if they 
only depict animals. In Ice Age art represencadons of man 
become very infiequenc, and when they do occur che portrayal 
is in the nature of a caricature, although it is the work of the same 
men who could depict animals with a realism unparalleled 
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by any modem ardit. The only other animal representations 
which can compare in intensity arc the Bushman drawings of 
South Afnca and some Japanese and Chinese paintings. If, 
diercfore, Ice Age man shunned the portrayal of himself there 
muse have been some special reason for this. 

It is easy to forget chat ptiiniDve man has only an imperfect 
Idea of hii own appearance^ since lie possesses no mirror. At 
most, he may occasionally see liimself reflected in a spring or 
some other water surface, but then his reflection is as much 
alive as he himself. This may be the source of the widely held 
belief chat anyone who possesses a man’s picture can also 
exetdse power over his person. This, in turn, may readily give 
rise to the notion chat the lifeless model of a man can be brought 
to life—an idea that finds temping expression in M. W. 
Shelley's story of Frankenstein’s monster. The magical power 
of a portrait has also found literary expression—in Oscar 
Wilde's Picfwre of Doriem Gray. Here the portrait alone grows 
old, while the subject himself remains youi^ and unchanged. 

As a student at Munich I had a Caucasian friend who had 
become a painter, although he came from a Mohammedan 
family and his religion forbade him to make representations 
of animals or men. He once told me how he had given an old 
teacher, for his seventieth birthday, a picture illuiciadng a scene 
from an ancient l^end. Tlie old gentleman, although visibly 
embarrassed, did not like to refuse the gift. But at dusk he 
appeared at my friend’s house with the painting under his arm 
and explained that be would be glad to keep it, but on one 
condition: my friend must first cut the throat of every human 
figure on the picture with a razor, so that no one could bring 
them to life. 

A brief reconstruction of the history of art will show m that 
Neanderthal man was apparendy not mentally capable of 
artistic work. Wheu the early Homo sapiens —that is to say, a 
representative of our species—first began to express himself 
artisdeahy some 60,000 yean ago, he started with things he 


THE 1 .ASCAUX CAVE 


187 

could grasp, with litcic figurines in three dimensions. Repre- 
sentatioDs of animals are very rare; on the other hand, little 
statuettes of amply proportioned women, of^ naturalistic but 
sometimes highly styli^d, are widely distributed throughout 
Europe and Asia. The most famous statuette is probably the 
Viflus of WilUndorf, from a sice in Lower Austria. Tlxe signi¬ 
ficance of these ^ale figures is obscure. They have been 
sententiously interpreted as fertility idols or mother goddesses, 
but none of them has ever been found in drcunucanccs firom 
which a special cult could be inferred. 

Little day figures not dissimilar feom these "idols” are met 
with among South American Indians—but they are merely 
children’s coys. 

In the WilUndorf Venus the body is realistic, with fet thighs 
and enormous breasts which are coly accentuated by the thin 
little arms laid across them; but the head is simply a bee*hive 
without the least hint of nose, mouth or eyes. In the Venus of 
Lespugue in France, which is carved fi:om mammoth ivory, the 
body is stylized and even more exa^eiaced—which gives it 
a thoroughly modem and contemporary look—hut the head 
is an expressionless egg. The little female head from Bras- 
sempouy has a nose, but neither eyes nor mouth. In the h^iman 
^ures fi:om Laussel—bas-relicfi dating from a rather later 
period^the fece is also a blank. It is as chough any resemblance 
CO a portrait had been intentionally avoided; above all, the 
eyes, chat could have seen everything, have been omitted. 

The magic power of dre eyes plays an important role among 
many peoples. We need only think of the "evil eye” and the 
various amulets worn as a protection against it. In ancient Troy, 
bowls were decorated with an eye motif as a defence against 
evil spirits; and when the modem Javanese^under the influ¬ 
ence of the Moslem religion—attempts to stylize his traditional 
knife handles, which reptesent giants or occasionally lemurs, it 
is generally the eyes that are covered with ornaments, or simply 
left out. A planter in West Java, who had dismissed his native 
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housekeeper, once showed me his photograph album in which 
the young lady, before leaving, had carefully stuck a needle 
through the eyes of every photograph of her former master. 

M these may be reasons why the human figure was so 
strongly scyluel For it is clear from all the coeval realistic 
portrayals of annuals that, even at this early stage, man was 
perfoedy capable of achieving vcrhimilicude in art. 

The Ice Age did not end with die gradual dying away of a 
cold period. It disappeared in bursts; after the peak of the last 
great fourth glaciation, in which Neandecthal man held the 
field, it first beomc rather warmer, and then the cold returned. 
And when it became glacial again foe the last time, the artist 
changed his technique and also his choice of models. He moved 
&otn sculpture in the round, via a brief tramicional phase of 
bas-relief, to flat drawing. He abandoned three dimensions for 
two, although a few sculptures continued to be produced. 
Man had learned something he never again fbrgon 

As may be seen, the earliest sculptures consist predominantly 
of r^resentadons of humans, and almost no animals; in the 
drawings, animals preponderate and man occurs much less 
frequently. The animal must once more have come to play 
a greater part in human life, and the reason for this is to be 
found in Ae unfavourable change in the climate. The summers, 
providing berries, fruits and coots, became shorter, the wintas 
harsher and loiter; therefore huntii^ became increasingly 
essential to life. To keep his family alive, the hunter must be 
successful at all costs. The aurochs mmt be frt and the wild 
horses plentiful, the animals must douiish and multiply, all to 
provide him with food. 

We have already seen why the tepresenution of living 
beings as such possessed a magical significance, and now we can 
understand why such a positively exaggerated realism appears 
in the portrayal of anin^. Here the hunter*s prey was to be 
bewitched in a £guiadve way by means of its image, for 
without his prey the hunter could not live. Behind these 
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dfAwu^s hcs a deadly secious purpose: that is why they were 
canied out in such a hidden place. This is a sacred aic, even if 
it depicts only horses, deer, bison and ocher beasts. It is easy 
for a person who has never gone hungry to look down on 
other people*8 '^materialism”. £ven modem man, who can go 
out aud buy bread, meat, fruit or preserves in any shop, begins 
his prayer: “Give us this day our daily bread....” 

If we look ac the animal pictures radier more closely, we 
discover surprising details. Pregnant animab appear again and 
again; others are shown pierced by spears or arrows; and 
berween the animals we note curious geometrical figures that 
are thought to symbolize pitfrUs and traps. Everything bears 
upon hunting, and representations of men wearir^ animal 
masks reveal that these drawings were not the only form of 
hunting magic. In the Trois-Fr^es grotto we find a man 
wrapped in skins and wearing stag’s antlers on his head. 
Gazing at the spectator with round, staring eyes, he seems to 
be executing a magic dance. Other wizards have crept into a 
bison skin. On a small piece of bone from another cave we 
can distinguish men disguised as chamois. Animal masks or 
di^uises must have been used not only in dances but also while 
stalking game, as the South African Bushmen do to this day. 

From rock drawings and engravings on flints, bones, rein¬ 
deer horn and mammoth ivory we know pretty VreE the whole 
Late Ice Age fauna with mammoth, reindeer, deer, bison, 
aurochs, Ibex, chamois, bear and Hon down to seal, salmon 
and eel. Almost all the animals are shown in isolation. Scenes 
drawn from the hunt or ritual are race, so are groups. The herd 
of swimming deer at Lascaux, or the birdman and his victims 
and audience at Addaura, are exceptioos. Drawings that cell a 
story or illustrate an experience, such as are known chiefly 
from northern Spain, all dace from the post-glacial epoch, 
when the climate was more genial. 

Ice ^e art is clearly magical in origin, which does not, 
however, exclude joy in what is beautifui and aesthetically 
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pleasing, even at this catly sage. Just as delight in technical 
ability is wanifot in the finer implements of the Lace Palae^ 
lichic, so the forms (c.g. the cow bison with head turned back 
at Alcamira) and colours employed in the rock-paiucings reveal 
elements that go beyojid utilitarian magic. 

It is striking, but, in the light of wbe has just been said, 
understandable Iww rapidly art lost its verve at die end of ^ 
Ice Age. when the climate improved and living became easier, 
It had been bom of a deadly seriousness; it blossomed despite 
^0, precisely because of—material hardslup and tlic u^ent 
search for food, and it faded when die ice retreated and die sun 
grew stronger. 

Ice Age arc reveals man’s oudook on life, on his own day- 
to-day cjdsccoce. But with two exceptions, it tells us nothing 
about his attitude to death and etemicy. Here we must cum co 
ocher sources for our knowledge. 

We have already seen chat Peking man was a cannibal and 
Solo man a head-hunter. Both ritual cannibalism—it cannot 
have been anything else here, since game was avadable m 
plenty—and practices of head-hunters are rooted in magic 
and rdigion and are s^s of man’s spiritual awakening, even 
chough f hfi r precise significance is hard co esablish. 

At all events, the skeleton cult appears at a very early suge; 
whether it already led to ancestor worship among prehistoric 
men we do not know. Every phase is still displayed by living 
primitive races. Preservation of the skull, regarded as the 
dwelling-place of the spirit that would otherwise wander 
about, is the most primitive phase. The skulls of members of 
the tribe are gathered together and preserved at special places. 
In New Guinea, in the great men’s houses on the Empress 
Augusa Rivet, the skulls are coated with resin or clay, out of 
which the dead man’s likeness is modelled on the skull. In 
Celebes and the Philippines the skulls ate deposited in remote 
caves. On the Andamans, a group of islands north of Sumatra, 
the widow used to carry her dead husband’s skull about with 
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hex £br the rest of her life. To the tribe’s own skuUs are added 
those captured &om outsiders, which are credited with special 
magic power. 

Some primitive peoples cry by various cnide niecliods to 
mummify their dead. Because of the damp atmosphere of die 
tropics such atcempes rarely succeed. Whm mummification is 
replaced by sculptural cepresencariou of the dead man, the first 
stage is a body carved in wood tliat carries the actual skull. The 
finest extant examples of this are the korvers of western New 
Guinea—small squatdi^ or standing woodoi figures with huge 
heads containii^ the real skull. Sometimes we find simply a 
platform or open coxicainer insccad of the head. A step ^rtlicr, 
and the ancestral figure is bom. 

No ancestral figures are yet known from the Ice Age. But 
in the Montespan cave in the French Pyrenees the effigy of a 
bear was found, the body of wliich was modelled in clay while 
the head was a genuine bear’s head or skull. The ideas at work 
were therefore of the same order. 

We know nothing of any pre-Neanderthaloid cult of the 
dead. All the Javan finds of the Pithecanthropus and Meganlhropus 
groups were recovered from river sediments, into which they 
had come by chance, so that they furnished no clues in this 
respect. Peking man seems to have buried his dead; interment 
first occun amo:^ the Neandeithaloids. The classic skeletons 
of Le Moustier and La Chapelle lie in a sleeping posture; tlie 
La Ferassie Neanderchaloid shows the squatting position wid: 
drawn-up legs chat becomes widespread in the more recent 
levels and continues into the Buropean Bronze and Early Iron 
Ages. Cremation docs not appear until after the Ice Age. 

Much has been written about chis squatting posture in 
prehistoric burials. Many writers have supposed that the mten- 
rion was to encrust the dead man to the eartli in the same 
position he occupied in the womb. Some of the squatting dead 
seem CO have been cighdy bound, perhaps to prevent their 
rerum into the world of the living, Perhaps the squatting 
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posidon merely represents a primitive resting posture, sucK as 
may soil be seen among many peoples. The Javanese, for 
instance, prefers to squat rather than sit dovm on the ground, 
and he relaxes in this posidon that seems so uncomfortable to 
a European. 

Neandecthal man buried his dead in shallow graves without 
any special protection. The early Hmo iapUns, in Europe 
Cro-Magnon man, was the first carefully to cover the grave 
with stones. Were these intended as a protection against hungry 
beasts of prey, or to prevent the dead man feom retumii^j 

That the Neanderthaler believed in life after death is proved 
by the carefully selected grave furnishii^s. The dead man was 
given not only his best weapons but also food for his lot^ 
journey. 

To represent the soul as a bird that may fly away at any 
moment is a deeply felt symbol of the transitoriness of life 
widi which even the Christian religion cannot dispense. We 
meet it among many peoples. It appears for the first time in 
the Lascaujc cave, where, among all the representations of 
animals, there is one single portrayal of a man. It is situated 
in an almost inaccessible place, hidden flom the eyes of the 
profene visitor, namely in a pit. And here the man is not 
depicted alone, but as the central figure in a scene. We see a 
bi^n with lowered horns. He is wounded; his entrails are 
banging out of his body. It is a magnificent picture, painted 
with coloured surfaces. In front of him, lying helplessly on his 
back with outspread arms, is a man. He is portrayed in outline 
only and looks like the clutmy drawing of a child'-^lmost a 
caricature. We have already seen why realistic representations 
of human beings were shunned. The bison is pierced by one 
spear, and another lies below him on the ground. The scene 
is perfectly clear: a wounded bison has attacked and wounded 
his hunter. 

But this ii not all. Beside the hunter stands a stake on which 
sics a bird, also drawn in simple outline. Taken in cot^'unction 
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with the whole situation, this can only be construed as a soul- 
bird. We are confronted here by the most andenc known 
portrayal of a soul-bicd. Why tlw latter is perched on a stake 
cannot be explained. Perhaps it was represented as tied to this 
stake to stop the hunter’s soul from flying away. 

In Indonesia we eiico;intcr the soul-bird in many guises. 
When rice is cast at a Jiewly wed couple—^ custoju that lias 
become established also in Europe and Anurica—real food is 
being provided for the symbolic soul-bird. Almost no genuine 
Javanese houscliold is without a little dove in a cage, that is 
hoisted up like a Hag on a lot^ pole beside the house on fine 
days. People observe dtis dove closely and regulate ilieir lives 
by it. *‘I Imew I could expect a pleasant visit today; my dove 
cooed so beautifully,” 1 was once told by a Javanese whom I 
had called on. A Borneo Dyak will abandon his huntii^ 
expedidoii and return home if he sees a bird of misfortune on 
his left hand. 

When a Javanese shadow-play, a Wayang KulU, with its 
strictly scyliicd leather figures—good Mohammedans are not 
permitted to reproduce the image of a person, but only to 
portray his character—is performed after sunset, and the soub 
of the dead heroes in the drama come to life, the lamp is always 
shaped like a great bird from whose breast the fire comes. 
These Wayang lamps, called hlintjong in Java, arc very heavy 
and hang from the ceiling on a chain. They are given a sl^ht 
push before the beginnii^ of the shadow-play, so that they 
swing to and fro a little. This causes the sb^ows cast by the 
leather figures, which are seen on a white cloth with a red 
edge—the keUr—to move ceaselessly, as though they were 
really alive. 

Those who take part in the ceremonial dances and per¬ 
formances often wear, in addition to the sacred masks, curious 
hats and a multitude of ornaments and amulets on ears and 
breast. The breast ornaments frequently take the'shape of a 
bird, or at least of a bird's head. Every now and then one comes 
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across a more realisdc dance hac chat has clearly retained che 
shape of a bird; the l^castic car ornaments are then seen to be 
nothing else than the sotiI*bicd*s somewhat displaced wings. 
In many cases they are all that is left of the bird, once the 
original shape of the headgear has vanished beneath gilt edges 
and other trimmings. 


45 Despite its stylization, the soul-bird is sdll recognizable in the 
head-dress of a Javanese dancer 



Many of the old wooden and scone figures in Java and Bali 
adl} wear a small bird-mask in the hair at the of the head 
to ward oS evil induences acucking them &om this direction. 
This mask is still often to be seen on shadow-play figures. 
Many oil lamps and candlesticks likewise take the form of 
birds, for one has to be particularly careful in the dark, In 
eastern Indonesia ancestral £gures are often distinguished as 
such, and raised out of the sphere of everyday life, by the 
addition of birds' wings. In the fme carvings of Timor Island 
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the ancestor is often seated on a bird and sunounded by birds. 
Frequently^ indeed, only the birds are represented tealisdcally, 
and their beaks form the outline of a stylized human figure. 
Oi\ die ancient cloths of Sumba Island not only the human 
beings but also the anlmaU are portrayed with tlidr soul-biids 
—horses, aabs, fishes and even the birds themsclvei. Tlie 
symbolism of the soul-bird can be traced across the whole 
wide area of die Pacific, from the bird-beakod ancestral Eguccs 
and masb of New. Guinea to die sacred frathcr-cloab of 
Hawaii and the mysterious bird-man of Bascer Island. 

Man awakens slowly. Skull-hunting and cannibalism with 
their magic hnplicadons go back more chan 300,000 years. It 
is 100,000 years since Neanderthal man buried his dead witli 
solemn dignity. How old, then, is the soul-bird of Lascauxi 

No stone implements have been found either in or in front 
of die cave. The animals depicted indicate a fairly temperate 
climate: niaxnmoch and reindeer are missing, and the rhino¬ 
ceros occurs only once. Since a fow years ago it has been 
possible to establish very exact daces for material from the 
not too distant past with the aid of radioactive carbon, C14. A 
piece of charcoal left behind in the Lascaux cave by Ice Age 
man was analysed in Chicago. It gave an age^wich a margin 
of error of about 900 years-^f 13,516 years. 


EPILOGUE 


The Human Family 

W B KAVB MAM thc acquaiaoncc of che most imporunt 
types of aucifint man» u\A met the half-men from South 
Africa and aho Prorenrv/—the mo$t important representative 
of the early anthropoids. In conclusion, we will try and estab¬ 
lish man’s position amci^ the Primates, as it appears to the 
palaeontologist. To do this, we must return to the ftmily tree 
as the simplest means of expressing the position diagram- 
matically. 

Many people would probably accept man’s descent more 
readily if he were the only representative of the Primates and 
Hs primitive forerunners, fossili2ed and unreal, were lost in the 
dist^c geological past. But it does not happen to be like that. 
The Primates still form a flourishing group: against one spedes 
of man we have to set three anthropoid apes and over 250 
species of Old World apes—amongst the latter the mandrill, 
^e most colourful of all mammals. In no other group do we 
find such extremes; it is as though nature wished to bring home 
the peculiar significance and responsibility of being hujnan by 
setting beside us so many animal members of our &mily. 

We are thus in the fortunate position of being able largely 
to supplement our scanty fossil finds by observing living 
Primates. And we soon see that, as was to be expected, the 
most primiuve families are also the oldest, and that the living 
represeiuatives difler from the fossil forms in varying degrees. 

To b^in with the lemurs: we find in the rat-sized, cre> 
dwelling South Asian koboldmaki or taisius the form chat 
most nearly corresponds to the origmal type fivm which the 
higher apes spras^. It resembles t^ latter in, for example, the 
structure of the bony orbits, that are dosed at the back, and 
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,o£ che placenta. It has diverged somewhat £tom the piimordial 
tanius by over-specUlizadon of the hind legs and other features, 
but this is of no consequence here. Without anatomical 
examination of the living tarsius the signifcance of the fossil 
ones, which are poorly represented, would probably have 
escaped us. We should then have Med to observe the evolu¬ 
tionary potentialities of tlie type as a whole. These potennalicies 
cannot be predicted; they can oidy be rccogiiucd when they 
have actually come into being. 

There are plenty of exam^cs of this, from which wc will 
take one. In 1840 Owen described some fossils rccovacd from 
tlic Early Tertiary "london Clay" of southern Bngland- 
Amongst them was a small mandible-fragment with two teeth 
which he compared to chat of an ape—a sensational idea in chose 
—as well as the skull of a small animal that seemed to be 
intermediate in character between a pig and a rock-badger. 
“The large size of the eye, indicated by the capacity of die 
orbit," wrote Owen mfer alia, “must have given, » the 
physiognomy of the living animal a resemblance to chat of 
the Hare, and other timid Rodetitia." 

Today we know chat the supposed ape's mandible and the 
skull b^onged to one and the same animal. Despite the Mt 
that it was the size of a large hare and had four toes on its 
forefeet and three on its hind feet, this was a hyracotherium 
—Europe's most ancient horse. It was the ancestor of the 
(unsuccessful) group of European horses that reached their 
culmination in the tapir-like, three-coed, rhinoceros-sized 
Paiaeotherium magnum &om the Montmartre gypsum in Paris. 
The American group begins with the equally small proco¬ 
horse, Eohippus, and leads through a completely known series 
of ever larger intermediate forms to the present large and 
single-coed horse. 

We recognize this Eohippus in a drawing by the f^oiu 
zoologist Thomas Huxley, who invented an “Eohomo" to go 
with it. There is a slight misimderstanding here—but, then, 
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perhaps the drawiBg was only meant as a joke—for at that 
time there was no sign anywhere of man in his present fomt. 
At this period—about 50 million years ago—man was still at 
the tarsius stage. 

The three groups of living lemurs, of which our tarsius is 
one, had already separated at the tiine of Eckippus. The second 



46 “Bobomo on £ohippus’*—a drawing by Thomas Huxley (after 
Komer). The prinudve horse Eohippui really existed; the primi* 
tive man “Bobomo'’ is an impossible hgmenc of the imaginadoR 


group comprises the ordinary lemurs, many species of which 
inhabit Madagascar while a few forms extend to Africa and 
soiichem Ada. The third group has orUy one highly specialized 
represenudve. This is the shaggy aye-aye of Madagascar, whose 
Ladn name is Janhentonia. Its indsors are so much iLtc a rodent’s 
that it was at one time mistakenly placed among the rodents. 
The hands of this creature ace characterized by their exceedingly 
long and very slender and mobile third finger, which it uses to 
pick out grubs and worms &om their holes under the tree bark. 
Fossil lemurs and daubentonias occur in Europe and America. 

Shortly alter the appearance of the £rst horses-^r, rather, 
of the first horse-like creatures—there must have branched off 
from the ursius stem a further powerful stock, to which the 
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niajoriry of the higher Prbiiaccs belong. Around the beginning 
of the Lace Tccdary, about 30 million yean ^0, this seems to 
have split up into three fresh lines. 

Of these, one leads to the Cacarrhini (‘'narrow-nosed'*), or 
Old World monkeys, which include the ordinary macacos 
and long-called monkeys, and the baboons and mandrills. The 
many species of South American Platyrrhini (“broad-nosed"), 
or New World monkeys, of which we will lumc only the 
liowling monkeys and the sapajous, are most probably derived 
directly from North American lemurs—so chat the two groups 
of “apes", although naturally bocli Primates, have very di^erenc 
origins. The Old World monkeys most probably originated 
in Africa-^ all likelihood, East A£nca. 

The new highest form is the gibbon, several species of which 
live in South-East Asia and are not rare in Java. It shares with 
ordinary monkeys the ischial callosities, or bare patches over 
the buttocks; but its dentition and anatomy are closer to those 
of the anthropoids, amoi^ which it is sometimes numbered. 
It lives in the tree-tops, swinging by its extremely long arrm; 
because of its mode of life it is very restricted in size. Its origin 
has not yet been traced. Small fossil anthropoids—e.g. Pliopi~ 
thftus, whose remains have also been found in Europe—have 
repeatedly been claimed as its ancestors; but increased know¬ 
ledge of thek skeleton has shown that these species show no 
signs of specialization in the direction of the living gibbons. 
The latter must have split of fom the anthropoid stock around 
the beginnit^ of the Late Ternary; forms with a "gibbonoid 
mode of life" probably branched of on several diferent 
occasions, $0 there is not necessarily any direct gaiedc con* 
nexicn between the various groups. 

Now we come to die anthropoids or man>apes, which—as 
anyone can see for himself in the Zoological Gardens—are 
fully entided to their same. Of the three extant representatives, 
the gorilla is bigger dun man. An adult male weighs more 
than 4 cwt. The anthropoids probably belonged to a single 
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group, from which the onng*utaii broke away first, and later 
the gorilla and the chimpanzee. 

A great deal has been written about the reladonahip of the 
anthropoids to one another and to man; there is no space here 
for a detailed comparison. Adolph H. Schultz, now professor 
of anthropology at the University of Zurich and one of die 
leading experts on the living Primaces. made a complete list of 
the clmacteristics of the various anthropoids and nun, com¬ 
paring weight and stature, number of vertebrae, size of torso, 
etc. Taking ^7 specific features, starting with man (57), and 
working out die degree of similarity, he found chat the gorilla 
came first with 2J, followed by the chimpanzee with xa, and 
the orang-utan with 7. It must be admitted that not all the 
features are of et^ual value, nevertheless these figures give us 
some idea of the d^ee of resemblance between man and his 
closest animal rekdves. hicidentally, the characteristics are very 
unevenly distributed: for example, the orang-utan s dentition 
differs most widely from man's, while its brain shows the 
greatest similariry. 

Until we know more of the immediate prehistory of the 
extant anthropoids (up to the present, the orang-utan alone is 
documented by a few isolated teeth) little can be said about 
them from a palaeontological point of view. Of the Proconsul 
group, which lived in Bast Africa at the beginning of the Late 
Tertiary, we may assume chat it dares from a time when man 
and the anthropoids were not yet divided. 

This brings us to a difrjculc point. The unmistakable anatomi¬ 
cal correspondence between man and the anthropoids clearly 
points to a common ancestor. This ancestor, measured by 
present standards, was naturally neither a man nor an anthro¬ 
poid ape, but merely a higher Primate with great evolutionary 
potenualioes (think of clw proto-horse). When did this form 
live, and when did our ways partf On this question the opinions 
even of well-known specialists differ widely, Thus Osborn and 
Sir Arthur Kdch suppose the split to have taken place In 
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the Early Tertiary; Gregory and others aroiind the beginning 
of the late Tertiary; and Wdnert secs men and chimpanzees 
parting company shortly before the beginning of the Ice Age! 
The latter view, quite rightly, has met with vigorous opposi¬ 
tion. I myself believe that die beginning of the Pliocene era 
—about 10 million years ago—was die critical period for the 
coming of man, foe here may be observed extensive changes 
in the manimaliaii fauna and the gradual emergence of the 
modem types. 

The di^creiices between man and die anthropoids arc great, 
but even greater arc those between the latter and the ordinary 
apes. To underline this, Simpson—in 1931—grouped the fiinily 
of man and the fiunilies of the anthropoids into a super-family 
which he called “Hoininoidea", There is no need to stress the 
fact tliat we have no direct links with tlie living anthropoids. 
The theory of an otlierwise excellent, but on this point rather 
naive, anthropol<^ist that the Negroes are derivi 6:0m die 
gorilla, the Mongols from the orang-utan, and the 'Whites 
from the chimpanzee, possesses only an historical interest. As 
we have seen, matters are not quite so simple as diac. 

The human group (in the widest sense) is distinguished from 
the anthropoids by—apart from difrbrent physical proportions, 
lack of body hair and a few other less important features—two 
main characteristics: erect gait, and an absolutely as well as 
relatively large brain. We find upright gait in the extinct South 
African ausc^opithednes, which seem, however, to have been 
wanting in the disproportionate increase in brain size charac¬ 
teristic of true men. 1 have aied to present the genealogical 
relationships of the Uving Primates, as outlined above, in a 
highly simplified family tree—incoidonally omitting the 
branches and sub-branches indicated by the fossil discoveries. 

Upright caniage was bound to lead to numerous anatomical 
modificatiow. The hind limbs became powerful walking 
organs; the pelvis was tilted at a different angle; the spinal 
column acquired a new position; and the head no longer had 
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47 The family cf the Primates, A highly simplified diagram of the 
descent of the living Primates; of the fos^ only the supposed 
position of the South African AustrahpUhais group is given. 

The order runs as fbUows: 

I Lemurs j Anthropoid apes 

a Tanius 6 Australoplthteus 

j New World monkeys 7 Modem man 

4 Old World monkeys 

CO be held horisontal by poweeful neck muscles, Most signi- 
ficanc of all, however, was the efiecc on che hand, which was 
no longer used for support but mainly for grasping, and 
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developed into a sensitive* pUable organ with whose aid man 
can m^e cools, write lectets, paint pictures and play the violin. 
The hand is not autonomous: it has to be guided by a 
domiiunt brain. 

The brain is the niosc human of man’s organs, the seat of his 
incelleccual Acuities, of his understanding, his knowledge and 
his memory. "The Greeb saw man as a rational animal, sec 
apart from the lower orders by the uniqueness of his intel¬ 
lectual faculties. Li the Christian view nwn is both flcsli and 
spirit. To the modem naturalist he is 'Homo faber'—a cool¬ 
making animal. To the psychologist he is a talking animal, 
capable of feeling guilt. But to tlie evolutionist man is essentially 
a mammal with an oversized brain,” complained Barnett in 
1954. And he was not so frr wrong. 

Oui brains IA little tea or cofiec lends us wings, an excess of 
alcohol renders us foolhardy and licentious. Injuries to, and 
operadons on, the brain may have grave consequences, such 
as loss of memory or speech; they may even bring about a 
complete cha:^ in the human personality. Unfortunate people 
with too little brain are unable to develop mentally out of their 
earliest infancy. None of man’s organs is so senative or 
exercises such a profound influence on his personality and 
activity, Man is a cetcbral animal- And yet the basic design of 
OUI brain does not differ from that of the anthropoids, But it 
is larger^a man’s brain is about three times the size of a 
gorilla’s—above all In the Important frontal section; it has 
a greater surface, more convolutions and more and better 
developed centres. 

The victory of man is a victory of the brain. This is not his 
special merit—it is a phenomenon that repeatedly occurs in 
nature. The mammal’s superiority over the repdlc tests upon 
a better diffaentiaied, more recepdvc and more quickly 
reacting brain. We have seen that fossil man's cranial capacity 
was smaller than modem man’s. Pitkfcaruhropus had an average 
brain volume of about 900 c-cm., Peking man 1,050 c.cm., 
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Solo tTua 1,100 c.cm., the modem Europeaa 1.3 50-1,500 cxm. 
Intelligence^ or rather the Q^idcf for inteUigencc, must 
gradually have increased until at the last dedsive phase in our 
modem evolutimL. wndng^^ kind of ^eech must have existed 
at a very early stage—made possUile a prodigious intensiHcacion 
of the process. 

The slow evolution to human status is mirrored not only in 
the physical sphere—the changing shape of the embryo is a case 



4 d Man’s forehead as the mirror of his iiuelligeDCc:i^, Peking man; 

coirirr, Neanderthal man; rights modem rn»r,. All die skulls arc 
in the same oriematioa (after Wcidenreich) 


in point—but also in the psychkaL Tlius Jui^ claims that the 
psychological development of the individi^ reflects the hisrory 
of the race. 


There are countless publicaoons doling with m^ n and his 
anatomical peoiliaiioes. Why did we become human? What 
enabled us to rise so h%h and see so &rr In recent philosophical 
literature it is oflen said that man has not yet realized to the 
full his evolutionary pocendaliriet and is soil capable of un¬ 
limited development. Tins view is mdefomble. Schultz, in the 
study referred to above, shows that of 82 comparable features 
man, compared with the higher Primates, 1 ^ reached the 
highest level of spedalizadon in 27; af^ him comes the gorilla 
with 17, followed by the orang-utan with 16, and the 




Rock painongs at Lascaux In southern France: the aninub are 
portrayed rcalUrically, the man schematically and accompanied 
by a soul-bicd (pholo: ''^{jndcli) 






£vn) animals have didr soul^birds: a large 
cloth {in iitM technique) from Sumba isUiul, 
Eastern Indonesia 
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chimpaiuec with 6 . Mw is the most highly specialized 
Primate, and therein lies )u$ strcr^di. 

Wc began cliis excursion into our past in Java. This was not 
because I happen to have worked and excavated there, but 
because Java is the region from which we know die greatest 
number of primitive types of man. Each of these forms may 
be regarded as the incarnation of a particular stage. First comes 
the Mi'/!(inthropHS stage; dreit die PUhacanihroiius stage; Solo 
man belongs to die Hcandcrdial stage, whi^ we ourselves 
follow at die sapiens stage. But when we try to assign fixed 
places to these forms in die human “family tree*' we ruu into 
great difficviltics. Anyone who reads a number of books on die 
descent of man is likely to find as many genealogical cables as 
authors. 

To construct a fomily tree for man, such as can be done for 
the animal species, seems to me a fruitless aidcavour. Poe the 
animal spcdcs are geographically circumscribed: they ate 
adapted to pardcular climatic condidons, to a particular diet, 
to a parriculac environment. Once the various spedes are 
geographically separated they split up into races, which, after 
prolonged isolation, form new species no longer capable of 
interbreeding with the original stock. This makes it possible, 
in ideal eases, to trace one clearly defined species back to 
another clearly defined spedes. 

Now, it is typical of man chat he can live under all climatic 
conditions—in the tropics or in the cold north, in die plains 
or in the mountains. He can live on an animal or a vegetable 
diet. For him dicre arc no geographical limitadoiis. The higher 
Primates are fruit-eaters and consequendy confined to the 
tropics, and early man must have led a similarly restricted life. 
Not until the invention of impicmeuts had made him a hunter 
did first the temperate, and later the cold zones open up to him. 
In Europe we can see how the caves remained empty during 
the first three Ice Ages, and man pushed up into Central 
Europe only during die warmer interglacial periods. With the 
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Ust Ice Age (be atiubon changed, and &om (hen on he sctiled 
permanenely in the area. 

The huntet’$ lift, with its adrcntuces and dangen. must have 
been of tremendous importance fer the evolution of man. Ic 
was a touchstone of intclUgenct, courage and skill. The hunter 
had to be more resourceful, quicker and more adroit tlian tlxe 
animal; and he also, perforce, excelled his vegetarian fellows 
in these qualities. In the animal kingdom the beasts of prey are 
more agile, crafey and cunning—and abo smaller—than die 
clumsy, pcace&l herbivores, which often live in herds. I con¬ 
sider it entirely ccmcdvahle that a heavy, massive jaw like that 
of Me^anthnpus belonged to a vegetarian type, while the more 
graceful, smaller jaw of Pithetanihcpus belonged co a lumter; 
naturally, this cannot be proved. 

Because of the nomadic grkrr<%fy of the bunting hordes, one 
group can seldom have remained isolated long enough to form 
a definite *'spedes"; and even if this did happen and a group 
followed a particulir lin^ of specialization, which would have 
given it an “overspedalized" appearance, we have co reckon 
with the possibibty of another population group invading (he 
area and interbreeding with the previous inhabitants. In New 
Guinea we sah find that, when two tobes wage war on one 
another, the victors kill and eat the men of the vanquished 
group and incorporate the women and children in their own 
tribe. Things must have been just the same in the past. This 
may have the case with the Mount Carmel population of 
PaUetine, where we find a mingling of sapiens and neendtr^ 
lhalensis types, with the women tesiding more towards the 
latter.... 

We shall therefore do best co represent man's family tree as 
a funnel with is tip in the earliest Pleistocene, a funnel into 
which we Introduce the finds of ai^ient man accordii^ to their 
geological horizon. We shall then see chat, as in Java, the 
geologically older forms are generally also the most primitive. 
Hence there is no reason to assume diverse "racial stocks" or 
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any marked degree of “parallel evolution”. Wlieu our know¬ 
ledge of the various forms increases, it will probably transpire 
that the relationships between them can only be represented as 
a very complicated network. 

Despite assertions to the contrary, we do not yet know any 
Tertiary man—and yee he must have existed. Perhaps wc Imvc 
already discovered liim, but cannot recognize liiin as long as 
out material remains so sparse. A form with large canines is 
not necessarily aia antluopoid ape, as used to be assumed— 
Pilheeanthropus has shown us tliat early man also had la^c 
canines. 

It is precisely for tlie critical period in tlic evolution of man, 
imnicdiaccly before tlie lee Age, tliat we arc sc sliort of service¬ 
able material—a sliortagc diat also applies to the anthropoids, 
which are very meagrely represmted in these strata. Wc arc 
much better informed about the Lower Pliocene, and here wc 
know so many small, medium and la^c “anthropoid apes” 
from the SiwaliJc levels of India, tliac we cannot escape the 
impression tliat this is a centre of capital importance in evolu¬ 
tionary history. That is why I believe we may expect decisive 
finds in the foothills of the Himalayas and Ac Late Tertiary 
levels of Java. 

We learn not only from history, but also from natural 
history. We have rummaged through die geological past and 
seen that out present state was not “given”, but has "become”. 
It is not for m to evaluate man as an intellectual bcuig, as a poet 
and thinker: $ucli an approacli must be made on a different 
plane. It is impossible to go as far back as we have done here 
on any but a natural-scientific basis. Does this make man any 
the less humant Certainly not: wc have merely got to know 
him from a different as^Ie, that is all, and tills only makes the 
picture of man more definite and more real. The palaeonto¬ 
logist, even if he is committed to hard dices, seeks more dian 
the debris of the past: behind the fossil he seeks life, and behind 
life order and law. The life of man therefore remains what it 
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is: an expression of the highest cooformiiy wich natural law. 
As old Hoocon once wrote: “We need not give man and his 
ancestors the aedic of developing their own intelligence, but 
if a human being is not a manifestation of an intelligent design, 
there is no such thing as intelligeoce.*' 
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